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Xb Hd* book all Me pw*l#m o wuwofcBd «Uh tfca srgtolaatloa 
and *M8*tie» of IM sailing of tho itilp* ia a warttafgp af lea 
a oa dltilmw , ara boiag OmwM. Kw gat* twartwg *» *•* i«* ««**r, 
tt* ablpa Bailing in la*, ttw&r prapbMfcioa* and. work ia taw laa 
ar* : gn met with a *1** la «sia4 to aioafe, avoid «a mwtwt» tfc* 
injuria* aaaMd to ships by la*. 

Skis book la ar&ttaa for taw pilot* and «aw pssaoa# of 
taw awtj>tl«| ora* m sail as far tm oap loy ao* of a* iwsiga- 
tlan cwyanl oo and porta participating ia tba apttntiw of tw 
io* sailing. 

fba gobilabor *111 ba obliged to tba rsad o r for. awnasstag 
thttr opinions aa tho book. Balling it tot Msaas*, (Matas, am* 
tal *<*¥7 par* l/J> Roaa 84. 

Editors 4 . P. Bo o bott 


Mtlnttg illustration by If. X» Qwbaiw* 
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The ester abacas of three mmw * he faeifle 

sad Atlantia Oceans - ass washing the coasts of the Soviet Onion. 
The length of the eeaetsl line of the m&K i » la excess of 50*009 
kilos* ter*. ltw largest riven in the world drain into the 
basins of these sseens* sad their genorel length is over 430,000 
kil ometers. In the Soviet Union then an teste of thousands of 
lakes, and by the bower of the network of its lakes the USSR 
oaeupiss the first pine on the globe. 


The maritime and river lsoes end the Majority of the lake 
lines in nr Fatherland unite and eroes oaeh other alao with the 
chief waters of the world ooean. ThouesuCto of ehipe navigate on 
these routes . shipping Millions of tons of freight and Millions 
of passengers. 


All the seas of the Soviet Onion, With the exception of 
the soothers part of the Black Sea and a part of the Barents 
son, arc c o ve red in the winter season with iee. In ease places, 
for insteaeo in the see of Japan and the Bay of Finland, the iee 
lanobUlaes the seae of the Soviet Union, chiefly sear the 
shores, for periods of two to four Months. On the seas of tha 
Aretle Ooean the ice saver stays up to ten Months a year. 


Also the rivers end lakes of the Soviet Union are covered 
In winter with ice for a lengthy period of tiae. 


Periodically such years ecae to pass when the strength and 
length of the ice cover staying so even in tike southern seas is 
eoosldsrsbly above the period of the usual a verage year. Thus, 
in 1900 - 1901 the Bay of Kneasvsdek in the Caspian Sea, which 
has never bean s e ver e d with iee, had been iamofcilised. The 
vessels that were frosen-ln is the lee were quite helpless since 
there were no icebreakers in thle area. eoMBunleatlon of the 
ships with tha ports sas kept up with a grant risk and consid- 
erable difficulties . 


In 19R9 and 19*7 the central and southwestern parte of the 
Baltic Sea have froaen in, being covered with a heavy Ice cover, 
even though it almost never happened before. Together with the 
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sea also It* bays* gulfs* canals aad atreite mv* la * 

y— independant ao—ai-a of Mi* *Wp» **pe stopped is 
areas a tea* they — not adjusted to aeiliog ia iee« *tbmxr 
pa s s a ge — e and* possible only by powerful icebreaker* . 

I„ winter of tb* **®t Sea* Waits Sea, Bay s£ 

Finland and Rig a say wera covered up f&th beevy ia* *»eh ej>— * 

l fST^oT^rlt hapf-iqdtaW ^ra. 

to the sort of Odessa at * distaase of *& • 7@jsS.2im w»» ***** 
l&mmdm, with heavy ioe, blocking tha navigation, 
of Makhachkala ia tbs Caspian sea was also block*! site i«a* 

mm soap to nv there 1* aa increasing da— ad for the 
sea airtSia*. *h*-fer* it i*n«ee— B*y *® ***** 
navigational season to transport nor* freight for tbs nation* 1 
aaoSr* to **eur« uaiatorruptad «ii*wy in 
arms of the goods, aeohisery tad ^ipsw>t> n bl to thbjgg * 3 ** 
of agrisroltur-w iafc» fc© M smxppm* vC the atat#3?8 * 

&*!$» f**ra*»%*r tte period for prmpmm%X<m &t fm 
sroMi of tb$ w©p for l ©ft&tia g feoojNI ttoi ofetpo » 
with tlio of too f©r«oti©&^ oo4 tho ohtps^tow^t© work in 
the l©«-i af**t*4 o«m41tt©oo. In ««n* <**»*» tto totor^sto of 
iMiooot Booaoor ro^atro t**w yoorHW?o^4 awri^tioi In 
wortooo ooot^po of ooo* 

In all tt»* conditions W» task of the 
raariti— shipping, is to prolong* «s Ito p °*®|**?( * "t ' 

gatloosl scason ln tbs rau asd ^ 

ssg t^s^js-ras .gif s rja ftrs^-, 

iTcach separate m, Spending span ^chytoo^teorologic^ 

>nd other local condition* . Zb ***** cases* especially in tn* 
river navigation imam with heavy bydrota ^ioa l ^i psent, in 
the ft — il — tier* of the riv*ra — — 11 aa in d* fP 2£2 *m*mL 
r th nn ^f ®f tho In worloos sootor* lo wa4n on ©o»io 

tho thomto *£*«*•«»* ©f J& j* 

{for tmitftnoo ©a tfew Bnopror «»d SfeohortoKov IMotriwi 
Stations}* ob the aaa* the s«£Xi*>g P«*«* *•*•*•» 
by resort to tceftr— here, —lab guide the ships especially 
fitted for navigation 1 b the lee-bound water*. 

Our country is the fatherland of the icebreaker. Tfc* 
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Busslaa scholars have 1 aid tire foundation or the since of the 
loo* fo ten mater of tto HmmIw BOFlflMm nnd scholars 
engaged in tbo field of study of the problems of lee fonaation 
and ite® organisation of the practice of the navigation in ice* 
belong it* F. imanmsm, 0* I* Mendeleev* S. 0 * X. end 

F* Kaaaatsev* SB* jMMMWg# ?. X* Afanasyev. ?. A* fkiaaiie** g* 
B. Sedov* A* X* vil*kttsfcly* 0* A* Ushakov, s* Beahaav* F. F. 
Lithe* M* ShaX&urov* fA. and 1* Ssanlkovy* F* P* Vrangel* it* 
and ?. Prcrcefeishcfeevy * V. Bering* M. H. Fastl^sv, a. E* Eotsetm* 
?, K* Patehtusov* F. Minin* A* X* Chirikov and smny others* 

Especially great progress has been achieved in the field 
of investigation of the is® phenomena of the sea* of devising 
of a technique for combatting the lee* for preparation and 
education or the professionals in arctic sailing* have been 
achieved throughout the period of the Soviet Averment* 

The Soviet scholars and sailors M* &arp inski* TO. M. 
dhokal'skl* M« It* impovieh* v. A* and S. V* Gfeiroqtevy * A* H* 
Erylov* T* L. Poxdyunin, ¥• TO* Flee# M. F. Belousov* A. £* 
Burke* g* E* Rat saner* M* X* Khrcwafcsov* V. l* f orcein* M# ¥A. 
Sorokin* If* X* Markov and mn? others have made a great contri- 
bution to the task of construction and operation of the ships 
for sailing in ice* 

guarantee of the successful execution of the tasks, set 
up fey the Party and the 0@vs?Mit forte Soviet sailers* is 
the self-denying and sacrificial work of our captains of the 
lee-sailing P. A* Ponomarev, K. K. Bysov* A* A* faeh&rov* of 
the fliers* B* tiU Chukbnovaki, M* s. Babushkin, X* X* 
ChereviefcXo* X* S* Katev* X* F. Maxuruk* ft* X* Vodop'yanev and 
easy Soviet specialists* 

In the present hook we submit a brief presentation of the 
experience of the work of the Soviet sallow in 1 m navigation* 

One aust take into consideration that In each basin the 
freexing end the breaking up of tte ice has its own character* 
isties* the presence of ebb and tide or local current* the 
direction and force of the basic winds* the temperature 
conditions* the thickness and solidity of the lee* as well at 
other conditions nay eensldsrshly change the Ice situation* 
Therefore a new set of general prescriptions * which will apply 
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with equal success to ail tl>* cases of navigation in the lee, 
is spite impassible. tinrefor* we present here only tin basic 
rceaaawadatlaaa fo t Jfce mat typical conditions of navigation 
in lee. 

tin aim* author acknowledges tin kind cooperation of tin 
long-di®! saoee navigation captains A. t. Boahek, A. I. Oedjrurin 
«Ov especially to tin senior cap tain of tin iecbrsaksr fleet 
M. ». Sorokin, who, with tinlr valuable advice, assisted la 
supplementing sad improving tin present publication. 

Author. 


saotlm 1 . 


tin study of tin various varieties of ice, of the condi- 
tions of navigation in sane, and construction of special ships 
of the lea -sailing class in our country, was wade long ago a 
aatter of does attention. 

tin first to explain me causes of formation of tin sea 
and to classify then was R. V. Lomonosov in his work "A Brief 
Description of various trips Along tin Sea lanes to Siberia* 
(St. Petersburg, 18*7). tills work has been fundamental In tin 
further studies of properties sod peculiar characteristics of 
tin lee. 

It has been ascertained by the Russian scholars tint the 
condition of tin water from Its liquid condition into its solid 
state at certain temperatures wad pressures is attended by the 
formation of tin ice crystals, which in their further develop- 
ment grow together Into the solid crystal asms of varying 
density - tin lee. tin cores of crystallisation arm formed In 
the finest suspended particles of the organic end inorganic 
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origin, whlah are always present ia the For the original 

fowafeiao of tbs sores of crystallisation la the iee there la 
iM for super-cooling of the water, is ili«l ease the clearer 
and the calmer la the condition of the water, its ttaendm 
met he so smeh lower- 


If the water has hem considerably ee oled and in this 
promts also iew mlysd* up to its lee format ion its temperature 
may go down to m X m m - Q*2° C. after this with me increase 
of the lee the temperature of the water is rising up to 0° C. 


the volume of the water at frseslng Is increased by 9J&. „ 
fine ice a«ieve® its mmmmm volume at tiw temperature of 
Fi below this ’temperature it gets compressed* 


A great deal of work in studies of me properties* specific 
disposition* theonsie and dynaale conditions of the formation and 
&iNiek*sifi of m$ me nas been scsiwvefl is tSss period 
to the October Eevoluti on* we ham established all the condi- 
tions for a wide and systematic study of beg* freezing water 
mam. At me disposition of the Soviet scholars the most 
perfected technical means have been placed* such as: ships * air- 
planes* laboratories , institutes - 


%e Soviet scholar f. f&. Al’tfeerg* V. X* Amol 1 d-A lyab 1 e v * 
M* F* Oolovkov, S* ». Ooryaenko, 6- I, Mirehsik* A- B* Bobrovol 1 
skly, A« F. Kasatnckiy, A A» Shepelavskiy, N* Suhov, X. I. 
Suagin, l* X- Tikhomirov and aany oHwa have built up the 
salaam of lee and finally have discredited the generally adopted 
opinion that the lee sever represents a tempestuous form of me 
nature* not subject to me will-power of nan* 


At the present time in our country we have thoroughly 
studied the iee conditions of our internal sms f reaming m in 
winter* settodi ef embatlag lee have ham analysed* the area 
of the Soviet Arctic Oeeas* has hem conquered, and the northern 
sea lane has Seen turned into the normally fwaetieaiag sea-route* 


The mmt favorable eenditiens fer the start of lee forma- 
tions appear when me serfage of the sea is sale* while the 
surface strata of the water are freshened up with river waters* 
and by a considerable release of the teat in the atmosphere men 
the temperature of the air is below me framing point* The 
more favorable are me conditions for lee formation, that mmh 
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finer are the crystals and thereby the more homogeneous and 
resisting the Ice issuing fro® them. 

As the lee starts forming convective currents arise in 
the surface strata of the sea, the intensity of which depends 
upon the degree of cooling. Until the moment the surface of 
the sea is covered with ice, the crystallisation cores and the 
new ice formations appear throughout the entire stratum 
water, being mixed up by the process of convection . In addition 
to convective mixing, there is also mixing of the top layers of 
inter under the effect of currents and waving. As a result o* 
this the depth ice i# formed in the sea, wh;Ue In shallow 
waters toe bottom ice is formed. 

As a rule toe ice formation in the sea usually starts at 
fche negative temperature of the air and thedropping of the 
temperature in the surface layer of few t o t he freezing 

point. However in some cases the formation of the -ce m the 
sea begins also at the positive temperature of the air. This 
occurs when the surface layer of the sea water is very thin and 
is sharply distinguished by its density from to® layers disposed 
beneath, and also when the atmosphere is quite dry and trans- 
parent fin case of a powerful radiation). The temperature of 
*■*■>* freezing of the sea water depends considerably upon its 
salinity. The greater the salinity of the water the lower is 
its freezing tempera tars . In fable I we see the 
between the temperature of freezing and the salinity of the sea 
water. 

In the rivers the cores of erystslization develop before 
ail in a horizontal direction, and therefore prlsm-ahaped 
crystals are formed, following which, in cells between the 
cores, plate-ilk* crystals develop. 

After union of the cores in a horizontal plane the crystals 
onntinue to crow in a vertical plane. Ae a result lee is formed 
in the shape of suture of truncated hexagonal pyramids and prisms 
disposed by their foundation upward. 

TABLE 1 
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If in the process of ice formation the water is infeensiveiy 
, >n«- ? ,-.ft n f tne ice starts at a certain a®: th «ck, 

on ice particles formed below the surfaee 
of the water frees® as the? contact each other whicn, 

as the? increase in size, finally emerge to the surges. 

•rhe crystallisation cores formed at the objects Rested 
on the bottom of the river, Cormla their process a, 

bottom or deoth ice. frhm time to time the -labs 01 
the '"bottom lee, by the measure of their growth, break loose a«u 
rt!« to wftce. When the surface of the water la cowfeu 
with lee, the depth Ice no longer forms since the cooling u* 
the** water la discontinued. In swift stream rivers w;th t«e 
the mass of the bottom ice may exceed, tour to f^ve 
*the cm&nfcitv of the surface ice* For instance m £&© 
S S^fSSSt SzSSzlvmU the bottom ice informed. In 
th? rivers with email current speed the ice e ln 

formed on the surface of the water® Thesc cr^tala freeze^ in 
and B siusfc ice” form® . At the low temperature the sludge ice 
aooeare . Quite frequently the kludge loe increases its ®as^ 
with such a heavy layer that it reaches down to the bottom 
itself * 

The snow falling on the surface of the river, cools 
considerably the water and expedites the process of ice forma- 
tion ^The seraratesaall iee floe is frozen into more massive 
In Mrrov Places or at sharp turns of rivers the ice 
wedges in and la stopped forming f»«|anized accumulations of 
IceT Then, by its jamming it contributes t* adlcu-idg o* the 
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solid freeze -in process, which spreads *-&pidly along the entire 
river . 


of loe « 


As m said before, with the dropping of the temperature 
of the air and cooling of the eater mazes, both on the surface 
of the water and also below the surface the ao-ezlXed ice 
needless* are forced - fine, elongated crystals, which are toe 
original form of toe ice. As they freeze in, toe ice needles 
fere on toe surface of the sea the *lce eiiea , that is, an 
accumulation of toe floating brilliant spots of toe grayish or 
gray -lead color* With further dropping ^ te^>e»ture and 
tolls toe surface or toe water i» at BCBnowvill, w« 
i^asses into Its following stage: - “toe ice bark or toe glass 
lea*, - a thin, transparent raplendent ice bark* At the 
s litotes t stirring of toe water surface this bark breaks up 
into glass shaped pieces. 


The snow falling on the cooled water, forms n toe snow iee% 
that is, a viscous grit-shaped mass* Fro® the slush and snow- 
ice *fche sludge lee* is formed, - porous white pieces of ice up 
to 5 cm thick. On the free surface of the water the pancake- 
shaped ice* is formed - tost is, the pieces of lee from JO cm 
to 2 m in diameter and not over 5 cm thick. 


The following stage in ice formation is - ice rind , 
that la, a young ice of dark-gray o&lor fro© 2 to 8 cm thick 
with a r ugge d damp surface. A© the ice rind increases xo s^zo, 
it takes on a light gray color. From toe ice rind and sludge 
ice toe first stags of solid young ice - "Molodik (young iee; 
is formed up to HO cm thick. 


A few dozen meters fro® toe shore, the "ice shore area 
is formed, that is, tracts of thin ice consisting of the frozen* 
in snow ice, slush, sludge and rind. 


By its structure the young ice may assume the form os. 
needles, sponge or seed. The needle-shaped .AM consists of the 
ice crystals in the fora of regular hanhedr&l pyramids with 
axis .perpendicular to the surface of toe sea. Such lee by its 
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appearance recalls g lass, The spongy lee consists of the ira 
needles, plates and seeds disposed In different directions. 

The ased-aharad Ira eons lets of round ice grains and separate 
lm eryaiaia of round shape with Irregular axes* The gggiyjy? 
ira la formed fey ararailatlen upon rash other of the snow and 
ice. 

By the spot of its formation the lee breaks into the 
surf see, depth end hotter Ice sleep, The surface Ice as the 
nmm itself discloses. Is forced at the surface of the see. 
when the sea la calm its structure comes close to that of the 
needle lee, end when the sea surface is In motion, then it 
resembles mors the s p Q*igc— 1 Ike formation • Tfe** de oth ice Is 
formed In the mass of the rater between the surface Sr the sea 
and its floor, The bottom ice is formed directly on the floor 
of the sea or around the objects located on the bottom, ror the 
mm t part near the shore. The depth and bottom ice have a 
spongy structure. As the bottom lee rawlepa la alee, it quite 
frequently merges to the surface, picking along the particles 
of th» ground. 

As the temperature of both air and rater drops, and also 
in the absence of raving, a considerable part of the rater 
surface is covered with the primary formation© of the lee, 
after which Its further growth is directed downward. The speed 
in the Ice growth depends upon the depth of the earn, tempera- 
ture and salinity of the rater, of the currents and other local 
conditions . quite frequently the growth of the ice is over 10 
cm per 24-hour day. The solidity of the ice depends upon the 
temperature of the air and rater. The lower their temperature, 
that more solid is the Ira. 

The Ira cover, especially at sea, is continuously 
subjected to changes. By the wind and currents the Ice is in 
part ratified, and In part forms channel® , lee puddles, tidal 
leads and shore leads, and Is compressed, solidly froaen in, 
thus forming the heavy homogeneous solid Ira. 

By their origin the Ira classes are subdivided into the 
sea, river Ira and glaciers. The era ice is more elastic than 
tine fresh-rater foe. and therefore it is more difficult to 
break it into r^^sntc . The river ira is carried into the sea 
from the rivers in the spring-tide movement. In the ira regimen 
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of the polar seas the pert played by the river lee ie not 
significant* since there it is confronted in considerable 
quantities at the estuaries of the rivers at the beginning of 
the spring* with regular lee of the sea* and later it melts 
and only to a small degree it combines with the sea lee groups, 
fee shall come across the most frequently the so-called bay ice. 
which forms near the coast from freshened water and resembles 
to a high degree the river _ice . 

The Alaaier ice (Figure 1) ie met with in the polar seas 
In the form of ice mountains - icebergs or ice holders, which 
ship off their original locations and descend to the sea in the 
form of glaciers. The soviet scholars* Q. A. Ushakov, p. A. 
Sordienko and others, and also the polar fliers* 1 . I. 
Chcrsvichsy, I. P. Mustek* the pilot V. 1. Akkuratov and others, 
have discovered the presence in the polar Aeb Arctic Sea of 
large Ice islands stretching in length up to 55 kilometers and 
reaching the width of SO kilometers. 


Figure 1 . Iceberg drifting In the northern Atlantic. 


Tbs icebreaker SSIKOTAN investigated in August 19*7 an 
island of this kind* which was drifting in the central part of 
the East Siberian Sea. Thai surface of the ice island was 
rugged and rolling* with the height of slanting hills up to 
5-6 kilometers* with gulches and valleys* and fro sen-in creeks. 

Distinction is made between the drifting and immobilised 
sea lee. Drifting* or floating * is tea ice of a variety of 
sixes and forms (beginning from small slabs and coming up to 
huge fields and icebergs* which move freely under the effect 
of winds and currents (Figure S). The drifting ice ie the most 
dan ger ous for the ships. Xt can ha brought out with the ice to 
the baste* shoals, underwater reefs avid sasahed-up by the float- 
ing ice fields. Besides this* when sailing In the drifting ice 
in the absence of the shore landmarks, and while being unable to 
determine the location of the ehip by astronomical means* one 
has to sum up accurately tee trail of tee ship. 


Figure a . Drifting Ice. 
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kmong the floating iee groups we find: 

lee fields - floating ice groups two to three miles long, 
which may he smooth or rugged, aged with many yearn, or one 
year formations (Figure 3)7 


figure 3 . Ice fields. 


The debris of fields ~ the fleeting ice masses fro® £00 
meters to a 1 03 miles long formed out of destruction of the 
lee fields (Figure 4); 


flmsre 4 » Debris of the ice fields , 


The heavy slab Ice - the of the floating lc*t 

from iu to msO meters long (Figure 5)1 
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under tl m effect of the elude, easfeed off Hi the mtion of the 
mv«s w$m® tte miM It feloul ng tvm the ©pen mij 

Floeherga - art desp«eeehed tee formations, 

with a relatively short horizontal stretches (Figure 8)i 


• Floebergs * 


Th# pack 1st - Is an let mm* of many formation in 

the ftr» of fields or split-off te of great thick mm 

and solidity# Shiah art carried out fr^n the central portion of 

I*!*®' SUSS'**# 




fhe iissaobilised lot or land flot (Figure 10 ) * As a rule 
the land flat covers bays, Inlets , straits end other areas of 
the Mt. more or loss limited by coastal delineation* 8omwr 
it tm ,ppmm that the lead floe s»; spread mt hmde®&* of kilos- 
•ttfft assay f row the coast (especially to the shoals)* In mmt 
casts the Halts of the lead floe is a line to of Za-saeter depths * 
this is explained by the fact that the greatest depth of the 
huasiociss reaches down to 28 - i$ inters* When settling on 
semis near the coast, the hanttoefcs form the lm»hi limed ice * 
the land floe* 


Figure 10 * xmmohllieea ice or the coastal or land floe* 


the lead flee in its primary stage of ferraatioo la called 
the fact ice {chore lead}* This U an ims&felltsed thin layer 
of the young iee frown onto the shore, consisting of the ice 
slash* mm lee, sludge ice, pancake ice* etc* the coast ice 
may spread to a tract of several downs of kilometers* 

A part of the shore lead, ahleh la connected lamed lately 
with the coast m%& is act subject to fluctuations along with 
the surface of the cm, is called the sole or the bottom of the 
lee, or the hey lead* the ice foot is formed as a result of 


1 ? 
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of gradual frees lag* At great rise of the sea surface connected 
with the force of the wind or tidal waves* the Ice f rosea to 
the shore is flooded with water; the water Is mixed with snow. 

Due to this circumstance the lee foot obtained lie own particular 
structure* At a considerable waving of the water level near the 
shore the I m foot may reach considerable thickness and* as a 
rule* especially toward the end of the winter* it is covered 
with a thick layer of snow* Sometimes it rises above the 
remaining part of the head floe with an elevation, along which 
a crack passes up to the water. 

A powerful land floe of many years* which forms In the 
hays and inlets of high altitude is known by the name of 
"sikozak* (an Eskimo word meaning very old ice). Due to accumu- 
lation taking place every year and due to the welting of the 
snow* both the ice and slkoaak become stratified. 

To Ice formations belong the following; 

hummocks of pressure ridges - accumulations of the 
froswn-irs ice slabs footed by the compression of the ice* 
considerable platforms of ice* covered up with the corn- 
pressure hummocks are called "hummock lce f< (Figure 11); 

Figure 11 . Icebreaker “SEHAS* in hummocks of pressured 
, ridges • 

"Eopaks 1 * or small hummocks piled edgewise - are separate 
ice slabs stuck up sideways* frozen into fields and 
towering above their surface (Figure 12); 


Figure Ig . Small hummocks piled up edgewise. 


"podsovy" or blocks of the underwater parts of sea 
hummocks - are the ice slabs stratified one above the 
other as the lee groups get compressed and form the 
underwater part of the hummock. 

The ice groups occur In a large variety of shades. The 
young ice (sea) is usually green in various shades - from the 
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pale green up to t be dark green color. The more emit contents 
in the ice, together with the air hath lee, the lighter it 
becomes. If by reducing the contents of the salt and the air 
babbles, the ice assumes a bluish shade of color. 

The most solid old Ice contains a small quantity of salts 
and air bubbles and thus becomes blue; the least solid ice with 
a considerable contents of snow and air bubbles, becomes whitish 
in color, and the weakest thin shore ice, with the exception of 
the ice crust has the dirty shade. 

An lee of mat# years of duration, which was formed only 
as a result of freeglag, is distinguished by a transparent blue 
color, and such that Isas layers , will appear with a greenish or 
bluish shads, depending upon tbs thisksess of the ioc places 
composing it'. The ice mass which Joins the separate ice slabs 
with each other la almost white and nottranaparent. A yellow- 
ish shade of ice points to the presence in the water of alien 
additions • 

The coastal wash and the residue of the plankton lend the 
ice a dark; gray, reddish and even soil - black color. Such an 
ice is called dirty; it is frequently met with along the lanes 
of the Arctic sea route. 

the ice of the river or coastal origin has a brownish 
shade, since, as a rule, there are in it admixtures of the clay 
substances and humic acids. 

The glacier ice has a bluish color and as it melts, it 
gives fresh water, which is even drinkable. In spring at 
melting on the surface of the ice fresh water - "snow water” - 
appears, which during the new free*® will be covered with a 
thin ice - "glaciated anew rind*. When sailing in the Arctic 
or Antarctic waters the sailors usually replenish their supply 
of fresh water from such snow water pools, or by cutting out 
slabs of glacier ice, or sludge. 

One should note that tee above mentioned varieties of lee 
groups cannot be taken as m exhausting classification. In 
each sea, basin, river, tee ice had its own specific properties , 
which am described in the corresponding sailing directions • 


A systematic classification of ice groups was effected 
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by the Soviet scholars only for the Polar Sea. 

In 1959 the Publishing Office of the Hein Arctic Mavi#*- 
ticm Sea-route had issued an *Alfcu m of the lee Formations* 
which represented the first extensive classification of the 
ice groups of the Polar Seas* Recently a publication has been 
issued under the title "Classification and Terminology of the 
Ice Groups Appearing in the Sea* by a committee consisting of 
representatives of the State Oceanographic institute, the 
Arctic Scientific Investigating Institute, of the Main Hydro- 
graphic Office, and others. (See attachment Mo. 1). 



The general condition of the Ice in a certain area of 
the water space and passablllty of this ice by the vessels of 
different classes, that is, the strength of the Ice groups, 
their distribution on the surface of the sea, the nature of 
separate accumulations , determine the calling characteristics 
of the ice. 

For determination of the sailing characteristics, besides 
a certain number of special noses, a ten-ball system of thick- 
ness of the floating lee has been set up; 1 ball indicates 
that 1Q& of the sea surface is covered with ice, 10 balls 
indicate that the sea is entirely covered with ice. In Table 
2 there is a scale of thickness of the floating ice. 

Depending upon Its bail values, age, solidity, nature 
of its disposition on the surface of the water, the ice is 
denoted by a special name; 

St&mukha - a large ice bolder is shallow water; 

narlfled (rotten) ice - a broken-up floating ice of 
various descriptions , occupying much less space than 
the clear water (not in excess of 50 $), and spreading 
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all over the visible surface of the sea, more or less 
equally £ by the ten -hall system such condition la 
identified by one to three balls; 

The ratified (rotten) ice - a variety of formation of 
broken-up lee covering about 6Q$ of the visible surface 
of the seas this type of ice la Identified by four to 
si % bails (Figure 13 ); 


Figure 13 : aerified ice. 


Cond ensed ice - a considerable accumulation of the 
float lug Ice or various descriptions , occupying not 
less than 70 of the surface of the sea; such ice is 
Identified by 7 to 9 balls (Figure It); 


Figure 14 1 Consolidated ice* 


Solid packed ice - an ice sees covering with a mono- 
lithic mass of a large water space; such an ice is 
identified by ten balls. 

Below we present tbs terminology that is most widely 
used in ice navigation. 

Heavy ice - powerful, hussaock and solid type of ice, 
which can be negotiated with difficulty even with the most 
powerful icebreakers . Under the young ice groups we under- 
stand formations of different kinds; the lee rind, the young 
ice- the shore floe, etc. lee of many years of duration is 
the lee which did not melt in the course of sweater and ms 
frozen at least throughout two winters. The thickness of 
such Ice in even sections is usually over two maters. The 
ice tracts which sometimes are called the ice belt, consist 
of a crushed floating ice disposed in clear water with long 
narrow sectors (Figure 13). 


Figure 15 : Ice tracts 
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T&&LM 2 


delation of the surface covered with floating Character is tics 
ice masses to the surface free from ice. 


Determination Description of th© nature of 
in figures. th© surface. 


it the Ice 


0 O ; 10 


a : 6 


3 ? / 


6 ; 4 


8 ; 2 


The entire vaster surface is 
free from Ice. 


Hear water 


The area of the Ice si aha 
9 times smaller than the 
surface of clear water. 


Sfery rare ice. 


The ice ares is 4 times 
li#!* t ha n th a c 

the clear water. 


Very rare ice. 


The Ice area is 2 ~ 2.5 times 
smaller than the surface of 
clear water. 


liar© ice. 


The ice area Is 1.5 times 
smaller than the surface of 
clear water. 


Harifiad ice. 


The area of the ice surface 
equals the area of the 
clear water* 


Ice of medium 
thickness . 


? The area of the lee cover is 
i 1*5 tines larger than the 
; area of the clear water. 


Condensed ice. 


i The area of the lee mass is 
j twice to 2*5 times larger 


j Thick ice . 


than the area of th© clear 
water* 


The area of the ice mass is 
four times larger than that 
of the clear water. 


j Very thick ice. 
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„ — — — 1 

9 9 .? 1 : t&a area tba Ut G&vmr is Alsaoat soil d is*». | 

nine tiwaa greater than fcfca I 

area of t&a oXeai* watar j 

:XO ■ 10 : 0 Xaa saver the water is#* 

area tbr^cgbeut (without 

} * 


fa* clear water or, with afcfcar words* wffiHj jfttate - 
for large areas or TBtoar free frca laa# #M - la the 

«*»*?». ref Xcctt^ss* wS tts tlCeSmir sshsSvnas -m vwS Xdsrabl® area of 
apm aatari the jgfcatfaL - la a ehaimaterietle whitish rattaa- 
tlaa se alsuds abava the aaaaaalatlm of lee ^rits diapcssad 
bayoad the Halts af aiftlfeility* 

ffea Ice rim - Xe the frontier between tte clear water 
atid the iseeSth ttaatiag and solid* ¥t& Mgfcjyjft g, Is *a area 
of clear water between the ice masses f or»»d under the effect 
of the tidal currents or winds. foal, S&M8S3Jtt8& ** * 4 

relatively snail tm of clear water asld the toe wesees both 
floating and solid (Figaro 16). The ppals located at. the 
al»rt are called shore leads. 


Fleurs 16 ; ?vols of water. 


The passablllty of the le* sower is appraised by the 
decree of Its dsstrssstioB m& Its aodsrmter ease. The less 
the lee le destroyed and the heavier its underwater nates, 
that anaeh lacs it is passable for the ships. The btasaock 
character of the lee is detexraiaed by the six-ball system 
(Table 3). 

Table 3 - »ue t®. 
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tmm* i 


Ball 

The surface of the ice is 
covered with hummocks (Ice 
ridges) in percentage 

— 

The characteristics of the 
surface of the ice. 

0 

0 

Smooth ice. 

1 

up to 10 

Even ice with bat few ice 
ridge® . 

2 

about 30 

Area covered sparsely with 

Ice ridges - 

3 

about 50 

Ice area with the ridges. 

4 

about 70 

Ice area covered with high 
and close ice ridges. 

5 j 

about 90 

The ice hummocks through- - 
out the water space. 

6 j 

abuut 100 

1 The s&rge. 


iv&en; sail i rig in the open lee groups the vessel©, are 
risking to get a hull Injury by striking the underwater part 
of the lee mass* frequently emerging inTthe form of a batter- 
ing ram. fhis is why it is of utmost importance to be able 
to determine fey their appearance the depth of submersion of 
various- type® of the ice ssesaes. 

The level fields of old ice are submerged in the water 
within the lt®i^ of 5/6 to 6/7 of their thickness ; the Ice 
fl,oe is from 4/$ to 5/6 underwater; the ice ridge fields are 
frog* 3/4 to 4/5 underwater, the highly ridged field® are from 
2/3 to 3/4 underwater and in the stranded hummocks (Stasrukhi) 
- from 1/2 to 2/3 of its thickness . 
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Depending an their shape the icebergs have the follow- 
ing ratio of their submerged part to the surface parti 


Table-shaped icebergs • . . £ i : X 

Round icebergs 4 : I 

Pyrnsuidal Icebergs . . 3 s 1 

Column-shaped icebergs » * . . 2:1 


V s log-shaped icebergs ...... 1:1 

fe hen sailing among the ice groups not only their classi- 
fication by the ball system is of any significance, but also 
their thickness * The thickness of the ice is usually 
determined with bare eye. With sufficient experience the 
error can be very insignificant • When anchoring end in case 
it %& ry to deberai a© accurately the thickness of the 

ie© or to determine its increase for a certain period of time, 
the ice measuring rod is used {Figure 17 )* 




Figure 17 : Graduated ice measuring rod with an angle. 


In the fall or winter sms on one must know not only the 
thickness of the lee which appears at & certain ament in the 
navigation area, but also the thickness of the ice which may 
be sset with on the trip, and also to what extent, under certain 
determined conditions, the thickness of the ice can be increased. 


The Soviet scholars have worked out computation methods 
for the Increase of the thickness of the lee. Being apprised 
of the initial thickness of lee in centimeters (Table 5) 
and the number of degree days of the subsero weather 8, one 
can determine by the Table 4 roughly the thickness of the ice 
which will be met with on the navi^tlon trip . 


The thickness of the ice can be computed approximately 
also by the dally increment at a certain negative average 
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temperature of the air and the initial thickness of the lee l.~ 
(fable 5}* 

la the time preceding the involution the navigation in 
the ice-bound areas was carried on solely on the basis of the 
experience of the ship captains * h% the present tlm the lee* 
hound navigation la effected in an organised manner* Special 
shore stations are making systematic observations on the lee 
conditions . The data of these observation® serve as a founds* 
tloii for the snake -up of the short and long period lee prognosti- 
cations and special ice charts. 

On Figure 18 the conventional markings of the ice sail- 
ing charts are displayed. For the analysis of the prognosti- 
cations of Hie ice conditions , in addition to the sailing 
reconnaissance # also the winter pre navigational and the fall 
P os t-navigat l ona X flight reconnaissance are wm^m * i jhg data on 
the synoptic set-up (the direction and force of the winds) and 
temperature regimens will make it possible to conclude to the 
distribution and strength of the lee masses throughout the 
impending sailing season. 

mmJt 
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Footnote ; The number of the R aero freezing days is 
the result of the dumber of (toys multiplied 
by the mean negative temperature of the air. 


Table 5 


Initial thickness 

of ice in om, l rj 

Gaily average temperature 

of the 

air, fc° 

~5 -10 

-13 

~ao 

-25 

-30 

0 

0.8 ! 1.6 

2*3 

3.0 

! 3*7 

4.4 

5 

0.7 i 1.3 

1*9 

a #8 

3*2 

3.8 


£L • 1 1 

t "1 7 


a r 

& w 

3*4 

15 | 

0.5 ! 1.0 

I 1.5 

? 2.0 i 

! 2.4 

2e9 

20 

0 .* i 0.9 

! 1.3 

! 1*7 

| 2.2 

2.6 

50 ) 

0.4 j 0.8 

[ lei 

: 1.4 

; 1.7 

2.1 

'«lw 

0 -t 1 0.6 

I 0.9 

i x.a i 

! 1.5 

1.8 

50 j 

0.3 ! 0.5 

1 ©*8 

1 

\ 1.1 I 
I — J 

1.3 

i.6 


The results of the flight reconnaissance are also marked 
on the chart. On Figure 19 the conventional markings are 
traced for the ice charts of the winter prenavigat tonal and 
fall post-navigational flight reconnaissance. 

The systematic prognostications, the constant observa- 
tions of the Ice masses, the aviation reconnaissance over the 
Ice -covered areas are of great assistance to the ship captains. 
In combination with personal experience and expert familiarity 
with the local conditions, prognostications and reconnaissance 
of the ice conditions help to better organise ice navigation 
and to fully take advantage of the favorable conditions aa 
they emerge in certain sectors. 
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Figure 18 

caHmmiGMh mms wm m ice s&xum ch&bts 


the shore lead* lee containing impurities * Assumed lee* 


Ice ridge, the limit 
between the lee of 
various solidity. 

The same is however 
merely assumed* 

Fields with round shape 

Solidity 

Clear water* 

Packs 

Decay 

Slush, needles, 
sludge, a now -Ice. 

Stranded hummock 
(S t&mukha ) 

Thickness of 
ice in cm. 

Ice rind, young lee. 

iS 1 'kststsi -fH rt }-“ 1 a 

n *- •* --- 

VViOilik 

marked by 
hmmooka * 

Fine crushed lee. 

Layers of hummock . 

Drifting of 
the ship. 

The coarse crushed 
ice. 

Icebergs 

Floehergs 

washout holes 

Angular shaped fields 

. Snow fields in the 
water . 

Direction of 
ice drift. 

Froaen-ln fields. 

Cracks . 

Fog. 

Broken fields 

Tide leads 

Direction of 


airplane 
flight or 
course of 
ship . 



' ■ \ 
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/Fig ;ure 19 - eontd*/ 


Indicator Irregular Hummock Barriers Floating 
of hummock h%smock condition of the hummocks, 
condition . conditions . in rows. Huasnocks 


xhbxcbs of wb < 4 pmmm og «g ifil 

lades of general solidity of the Decaying* Thickness of the 
solidity old and young ice. lee in cm* 


Vkmim ClftE^TEiilSTOS 

Course of the Dirt Infested Fog, Icebergs . Tide Direction 
air f j^ht * ice. Flo© bergs * leads* of the 

drifting 

Lee* 


C racks in certain The washed- Snow-water Cracks in different 
directions* up holes. pools directions* 


section^ , Hotting m &M m&m 
q t the tee Haases 


With the rise of the temperature of the ice to 0 # It 
begins to melt and evaporate. The more rugged is the surface 
of the lee, the more intensively the processes of evaporation 
and melting take place. 

Sooner then anywhere else the lee begins to salt at the 
shore as a result of the draining of the shore waters in the 
sea* under the effect of a more active absorption of the heat 
coming from the radiation of the sun with the aid of the dirtfc 
shore lee* and do* to its greeter crumbling characteristic ♦ 

The decay* break-up and melting of the ice take place 


fcT 
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simultaneously and my continue until its complete destruction* 

These processes are subdivided into separate stages* 

the fMlJslye of the weakening of the sea ice is 
the internal defonaation emerging in the ice after its tempera- 
ture begins to rise* In the spring on the surface of the snow 
which is spread over the ice cover* a shining silver-like 
crust Is famed* under which the accumulation of the warmth of 
the sun radiation begins* By the measure that the sun rises 
above the horizon and as the air temperature Increases* the 
snow becomes solid, the hummocks are pressed down* the abut- 
ting parts of the ice cover begin to melt = the thermic cracks 
appear and increase in alee* Following this the snow cover- 
ing the ice surface melts, and water masses of the anew water 
begin to appear. When they freeze in again these water 
bodies are covered with ice, protecting the water from 
further cooling. Further the hulee formed in the snow water 
melt throughout and through the openings «a formed* the water 
drains under the lee* With this the process of the ice decay 
Is completed* In this manner in the first stage of its decay 
the ice breaks up into its parts, and begins to float while 
the number of cracks in same increases • 

In the second stage the shore floes turn into the 
floating ice masses, the brake?} -up lee groups assume a round 
shape. The ball force of the ice is reduced, and as the 
water is stirred up into waves * it begins to wash off. The 
draft of the ice igasses in the water is increased, their 
dimensions are reduced. When the various fields and ice 
iaasses collide, the elevation of ridges takes place* Finally 
the ice blocks turn into the so-called ice lilliee and ice 
ducks. 

The hummock-shaped lee fields turn in calm weather 
gradually into even fields , their thickness is reduced and 
they start to resemble the young ice crust masses • 

In third and last stage the stags of decay the ice 
masses disintegrate into separate ice needles. 

The Soviet scholar Somov worked out a five -ball scale 
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for comparison of the degree© of decay of the sea lee by way 
of melting in the spring: 

l.tell - complete absence of the external signs of 
decay; the lee breakage is sharp; the surface is 
white . 

2 tells * a small number of enow cracks : the wash is 
absent; the lee is ground to the extent that formation 
of the edges of the ice are round, frequently appearing 
in the form of Ice balloons , overhanging the surface 
of the water; the surface of the ice 1© mostly white. 

5 tell# - a large ntsteer of snow puddles; occasional 

holes; the edges of the ice covers are round, frequently 
appearing as ice tells overhanging the surface of the 
water; the surface of the ice usually is white. 

H bails - a large number of holes and snow water 
puddles, connected between themselves with cracks; the 
surface of the ice frequently reminds of a lace; the 
ice dams between the holes are still white or dark 
brown {if a certain quantity of the mineral - organic 
deposits are present in the ice); in the broken -up lee 
frequently ice masses are met with, with a mushroom- 
like shape , with a noticeable protuberances and under- 
water parts of ice blocks; smail-siee ice blocks are 
thoroughly permeated with water and have a gray color. 

5 tells - the lee is thoroughly decayed through melting. 
It sets deeply in the water; above the water only the 
peak parts of the ice blocks appear, they are thoroughly 
p«£«e ated with water and have a gray color; most 
frequently the ice is met with in the form of shapeless 
small debris , the lower and upper surfaces of which 
cannot be distinguished; characteristic Is the presence 
among the separate ice blocks of a large number of 
quite small pieces of ice permeated with water, (repre- 
senting tee remains of the disintegrated ice masses). 
They resemble to a certain extent the ice grits, in 
some cases the ice preserves the ©Ids of tee round field 
covered with a large number of holes, and by their 
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appearance resembling a lac© work (even ice of the spring 
origin); at slight angles of friction the ice can be 
hardly distinguished from the clear water. After this 
the ice unnotieeably vanishes from the surface of the 
water* 

kith the onset of the warm weather the melting of ice 
and snow begins also on the surface of the river* ♦ 

Mere too, the melting process runs more intensely 
around the ice edges. Due to draining of the thawed water 
the level of the river rises, the ice is broken off from the 
banks and tracts of clear water form in the river. In 
possession of a dark surface - the water absorbs more sun 
energy, its temperature rises and the ion begins to melt not 
only from the top, hut also from the bottom. 

As_ the water level rises, the ice breaks up into lee 
slabs, which are further crushed, and float down the river. 

The higher is the rise of the level, the mare intensive is 
the lee flow. 

On the river© which run from north to south, the melt- 
ing of the ice and the ice drift is less intensive. On the 
rivers running from south to north, the melting and decay of 
the ice begin from the upper reaches of the river while the 
lower course is still locked with solid ice cover. As a 
result of this a large rise of the river water level takes 
place, attended by a stormy drifting of the ice. In order 
to prevent extensive floods, the ice in the lower courses of 
the rivers is broken up artificially (with icebreakers, 
blasts, bombs thrown from airplanes, etc.}. 


P t U» Vfe* If!? 


Aoeroach of the Vessel to the 
Ice Hasses at Sea . 
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Vhile sailing in the clear water, - as we approach the 
ley region, - It is very important to determine the disposi- 
tion of the ice masses In due time* 


The approach of the vessel to the ice edge can he 
determined by a whole series of signs and, in particular, by 
the ice sky, that is, by the reflection of the ice on low 
hanging clouds, which can be seen both at night and in day- 
time* The ice sky appears at first in the shape of a narrow 
tract or spot m the horizon and as the ship coses nearer the 
ice edge, it continuously grows both on the horizon as in the 
altitude . Especially sharp Is this phenomenon when observed 
at the time of cloudy weather and low hanging clouds. The 
reflections of the ice are vis ibis above the horizon at a 
considerably greater distance %l mn the lee itself. These 
reflect ions have a yellow - white color as their character- 
istic • 


>u a relatively short distance fr-im the edge cf the ice 
one can spot at the horizon the delineation of the ice raised 
up by the phenomenon of refraction in the form of a brilliant 
light tract. 

In the case of a strong wind the sign of the ship's 
approach to the ice, while sailing windward, is the gradual 
reduction of the altitude of the wave. The proximity of the 
ice is disclosed sometimes by the appearance of seals or bird 
flocks at a great distance from the dry land or islands. 

At the same time the lowering of the temperature of the 
air and water may also serve as a sign that the ship is coming 
closer to the Ice masses, however, this sign is not reliable 
in ail cases * The temperature of the air frequently drouo 
only when considerable masses of ice are disposed at a short 
distance from the ship windward. 

Expecting to meet the ice, it is necessary not only to 
carefully observe the horizon, but also to listen to the 
sounds. when the ice is compressed, and also under the 
effect of waving, wind and currents during the destruction of 
Icebergs, a characteristic noise spreads, which frequently 
can be heard at a long distance and warns the chip 1 * captain 
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of hi 8 coming close to the ice area. 

If the edge of the ice Is disused windward In relation 
to the approaching vessel, the sign of approach to the ice 
may be also small chip -of fa of ice. As the ship comes closer 
to the edge of the ice area these pieces become quite sizable. 


cmnm u 


VKSSEIg Full ICE HAVId&TION 


Section 6 . Development of the lee -breaking Fleet . 


In the XVI - XVII centuries the w icebreaker” in Russia 
was called H a mn equipped with the ice chisel, with which he 
had been breaking the ice in order to rescue the ships stuck 
in it and to lead them to a &&$e anchorage. Of course, one 
could not even dream to navigate in such smrmer to consider- 
able distances, however, a noticeable success in the towing 
of vessels on rivers was achieved with difficult and lengthy 
work only when the thickness of the ice was not over 15 cm. 
Then they began to break up ice with blasts, in which ease 
at first they used gunpowder and then dynamite. 

in northern Russian rivers in the XVII Century the so- 
called "icebreaking canoes” were used (Figure 20) . These 
were heavy wooden waterproof canoes about 22 meters long and 
about 2.5 meters wide, with a bottom draft of about 1.5 
meters. n The Icebreakers * had at first cut out by manual 
labor a furrow in the lee about one -half meter wide, and 
thereafter towed the icebreaking canoe on both sides of the 
furrow by four ropes. In such a channel broken through by 
the canoe, the actual ships were towed. This method could 
have been used at towing of the ships when the ice cover was 
not very thick and even then to small distances. Later on 
they began to use the ” Icebreaking sleighs” or bargee with a 
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raised stera loaded with rocks or iron (Figure 21) . to such 
barges they • harnessed 20 horses, or more* The icebreaking 
bargee were more efficient than the icebreaking canoe© and 
were capable of breaking through the ice up to 30 cm thick - 


Figure 20 . Icebreaking canoes • 
Figure 21. Icebreaking sleighs . 


Much' attention to the problems of work-wut of a tech- 
nique for the struggle with the ice conditions was oe voted by 
ft. V. Lomonosov in his work ^Preparation to Sailing Tripe by 
V.ay of the Siberian Ocean". He required from the vessels of 
Ice navigation the maximum of maneuverability . Lomonosov 
wrote that the vessels should be plated with planks again** t 
the xgk* , that Is, ha proposed to introduce in the construc- 
tion ;>f the Iceabreakerft an ice belt, which up to these days 
is used, in one f . >rr» or another an vessels navigating In ice. 
Besides this Lomonosov proposed to build ships with more even 
hull e idea # with curved formations of the bow and the hull 
side. Such vessels could no re effectively navigate in dense 
•sludge, in fitting ice, resift the compression by the ice 
masses . 

Much has been done during the reign of Peter the First 
in order to adjust the ships to the conditions of ice naviga- 
tion. Peter the First built the M&vy, which had been 
considered as one of the most powerful In Europe. Many new 
and original features had been Introduced by the Hus a lan 
"ship carpenters M in the construction of the vessels for 
sailing in the ice conditions. Besides, this circumstance 
made it possible for peter the First to carry out In 1710 
for the first time in history one of the largest military 
operations in ice. In which up to 270 large and small wooden 
ships participated. 

This operation had been undertaken for the capture of 
Vyborg and provisi onment of the Russian troops besieging the 
fortification, artillery, ammunition and provisions* The 
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STAT 


tcMepurtetloa fleet could, ante. r the '-.rutMtlon of 

dad isUtjf fleet, break through the l«c 50 - 3% 
thick* vfhile the fleet of the S^4es, sailing to render 
assistance to the besieged fori, was contained fey the lea to 
tfe« central fart of tbft Bay of Finland, the rale of the ice- 
fereekera at the leading of the fra igjht -carry nig shlpa in this 
operation had feeen carried out b.v the frigs tea ** BTOQt&f * * 
*oLI»iir* and ■'* there (Figure- 22). 


Figure jgg * The Petranian frigate . 


iiet orally the frigates of rater I were no leetaraa&ere 
in the modern sense of toe word* jtciiever* thee# f?-|l f F%& %*£|*bgt 
adjusted for mailing In the ice* The owl piattag "of" the' " 
middle frames? Mgt&rw to » ecaaiderahle aegrae the hull of 
ship the capability of dee-cenpoaiag the energy costing from 
tli# eo^prataion of the ice into vertical and horisoatai 

eo»|>c*ne«t* - The bow part of the f *»!«**#*? ^ * ft»t*iv aw. 

Ing mud ^ite firm stes^* " ~ 

*lth the further development of navigation, with every 
oncoming day, the a ora pai?ifuXly was felt the deficiency in 
the saara perfected mean* of navigation In ice* It was 
obvious that the struggle with the ice conditions is not 
.possible eithciut a ship with a firm hull and a sufficiently 
powerful meh&sieai motor* 

Xn 18X5 the § teem engine $ with 4 fop had been set up on 
an ordinary Tikhvin eanee. A* the teat of this stdmfeo&t 
conducted on leva River, ir. clear eater it sailed successfully, 
in the eJUigg* It ran with difficulty, however, considerably 
better than the sailing vessels* To sail la yeung lee covers 
this steetsboai, with a weak hull and a %*tip motor, naturally 
*** eot qualified, feut its eeastaraeticti determined the ways 
of development in the construction of the icebreakers • jsaay 
caUore and shipbuilder® realised that if ooe could strengthen 
the solidity of the hull and the power of the machinery, the 
ice imradlsseats could fee overcome with the aid of a steamship. 


5 % 
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numerous invent ha4 &wn proposed and carried out* 

In the bow swtlots of the vessel? circular caws were Inn taller 
to cut the ice* Further, col id woc&bq or metallic bands or 
Pimm were installed* cm ® luting of two connected curved 
iron blades forcing in the upper centre! part a sharp rib* 
ftieir used also the sc-caiied * icebreaker shoes* (Figure *2^)# 
the ms6le with wheels breaking up- lee. ?fie&e were Installed 
In the bow part of the hull (Figure 24), together with 
cerbalts ieebreeiklag outfits (Figure 2$) and many other things* 
But ell these installations were destroyed a® soon as they 
contacted the lee. 


The icebreaker ghees. 


„24 . ohl p with lee^cruahlng wheels. 


i* ice •crushing icebreaker outfit. 


After zvm serous attempts to build equipment for the 
breaking of the ice it h&4 beea recognised that the most 
successful wee an icebreaker ve&&el$ which scants* due to the 
special efeepe of its how part* on the ice aod breaks it 
t hrough by its weight. The Idea of building an icebreaking 
ship wa& carried out for the first time in 1864* by a merchant 
and ship owner fro® Kronstadt* Mr* M* J* Britney* 


M h la icebreaker he used the Mall yemel n rlL0*r H 9 26 
fseter® long with a metallic hull am steass engine* 85 fcp 
strong, the bow- part of the vessel was especially cut fox* 
its rising on the ice surface (Figure 26). 


*Vlb0f* steamship before and after its 
reconstruct ion . 
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irntwr a second similar vessel built, however, ©smllier 
in si carrying th# earn *B ■.)¥*# In a few years In -order to 
39ln tain eoift&axileat ions bet uwb St. Peters burg t drtolenba&ES and 
Erongfcadt la the late r ~navi$at 1 ooa 1 period by the OranlSiUms^ 
Wawigatlon Company, twa Icebreakers were built on the satae 
principles, under the -ram* of "mu*" and "Mr with ateu 
engines of 25 0 hp opacity each. 

In 1865 the ftusctan togi&eer Eyler rebuilt the gunboat 
55 OfYT w and e<g ulpped it for iee-breakl«jg operations {Figure 
27). In the bow part of this venae X a lx eraae# tod «ix 
w laches had been installed. M.th the aid of the winches ana 
cranes weight or 20 to #0 poods /fhi 36 pounds to a pood/ had 
been dropped. Besides this from the bon part- of tbs hull a 
pip* was stuck out through which the blasting of the ice was 
effected. The weights and blasts were crashing the lee. 
however, the veaael did not have sufficient power to &ush the 
broken up ice ©labs out of it® way. 


g'f . the gunboat v>;*¥T* 


In 1871 the derma ms te®mm thoroughly acquainted with 
tm operations of the toe lan .leebreakera ?t Flb 7 T* , # 

a»d puebaaed the blue&rints of the icebreaker 

*PXL 0 f* and built similar ships, but with a different shape 
af the hull, these icebreakers with the capacity of 30 to 
bQ 0 hp* became known m the Hamburg icebreakers • fhey were 
distinguished by a s^oon-ehaped funs bow part of the hull, 
and abutting and slanting st*n, camee ted with the keel, fhe 
Hamburg icebreakers were used for conduction of skips in the 
ie# # and also for the struggle with the spring floods In the 
riven Elbe, O der * ireve* Wear and o ther s* . 

at the seme time the icebreakers appeared on the great 
lakes in the United States, and then in Finland, Sweden, 
Detssarfc and 

However all these icebreakers were operating only in the 
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internal seas, rivers and lakes* The navigation in the Arctic 
was developing rather slowly. On ly in X 876 special 
commercial trips were introduced from Europe in the estuary 
of Eniseey River, while in 1877 began In the maim direction 
the transportation of the goods by sea. 

In 1893 - 1897 > by the order of the Russian Government 
the icebreaker barges "BAYKAL” were built for trots certat ion 
of the rolling stock through the Baykal Lake. The power of 
BAYKAL came up to 3*790 hp (Figure 28 ) and that of "ANOAHA" 
up to 000 hp. 


Figure 28 . Icebreaker barge “ BAYKAL" . 


At the^same time another barge of this type call "SARATOY- 
LiClY 1M&QK0L” (The Saratov Icebreaker ) vaa built with 1900 ho 
for transportation of the rolling stock across the Volga River. 

%3ft'V»«PO0t IPrtV. titt'lHB raal.*4 n» 4-U.&4 u *. *-.1* B _ - » 

r «7T “ , — - - «****+.*.**& M.W** »«*■<>’ viu vuftu (.iic; asw» sry 

breaking through their own channels • 


Thus toward the end of the XIX Century the icebreaker 
fleet was developing all around* however a powerful heavy duty 
icebreaker, which could contend with heavy ice covers, was not 
yet in existence. 


^The idea of building such an icebreaker originated In 
the mind of the resourceful inventor and progressive Russian 
Admiral 5. J. Makarov. In io9if he for the first time set up 
the objective to investigate the Arctic Ocean, with the aid 
of a powerful icebreaker. By this operation he intended to 
reach to the north Pole, secure a systematic steamship commu- 
nication in the summer season with the xia rivers Ob and 
En Issey, and in winter with Petersburg. 

Mo other nation is so interested in the icebreakers 
as Russia Is" - wrote Admiral Makarov ; "The nature 
chained our sea® with ice covers, but the technology 
provides now-a-days a huge means and one should admit 
that at the present time the ice cover no longer places 
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X 1 

unsurmoun table obstacles to navigation • ** * 

*1 know, - spoke Makarov, - "how one can reach the 
North Pole ; one must build an icebreaker of such power 
that it could crush the polar ice masses - that requires 
a million rubles , but that can be done*. 

The idea of Admiral Makarov to bulla a powerful ice- 
breaker equipped with all the properties of a sea vessel and 
at the same time being capable to crush heavy Arctic ice 
masses, was met with a powerful opposition of the Csar f s 
officials. Onlv the exceptional insistenc/e and enermf of 
Makarov and also to a considerable degree, the support of 
D* X. M@rruel«ev helped to overcatae this opposition. 

By the projects and blueprints of Admiral Makarov, who 
was actively assisted by the shipbuilding engineers Afanasov 
and itunebcrg, on the 21st of February 1899 , the construction 
of the first heavy duty icebreaker in the world was completed. 
It was given the name "ElesAKr , had a power or iu,uuu hp, with 
four steam engines, with one bow and three stern propellers. 
Its appearance introduced a new epoch in the field of the 
icebreaker construction. 

"EflMAK* differed from all the previously built ice- 
breakers by its considerably larger else, power and number of 
propellers, as well as with the structure of the hull. In 
the hull of the icebreaker MMkK the ice-breaking and lee- 
cutting properties combined into a successful group. Hie 
straight line stem of an Increased strength with a slant 
under the angle of 25° to the horiaon made it possible for 
"EKMAK* to run with full momentum on the ice a whole lot 
further than the previous Icebreakers. As it rises on the 
ice developed its vertical pressure with more than 

SOO tons and could break up a fairly heavy ice. 

In 1899 Admiral Makarov completed the first trip m 
board the "EEMAK* in the ice regions of the Polar basin. |% 
was obvious that the active navigation in the Arctic ice 


Footnote 1 : 3. 0. Makarov, “EHMAK In Ice”, page 45* 
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had actually begun . However, even the most powerful icebreaker 
known at that time was not sufficient* The polar seas were 
still not sufficiently studied, supporting bases were still 
inexistent, there t*ere no reports , radio stations, aviation, 
neither lee reconnaissance , nor Ice prognostication* The 
experienced sailor groups were still absent, especially the 
leaders in the ice navigation, and the most Important of all 
the Cearlst Government did not assist the scholars and sailors 
in the conquest of the Arctic * 

While forcing heavy Ice mesas suffered serious 

damage to her hull on two occasions* On the 13th of October 
1901 following the report of an Ineffective and illiterate 
committee, the Emperor Ksade the decision to limit the opera- 
tions of the icebreaker for conduction of the vessels in the 
porta of the Baltic Sea and to turn it over to the Jurisdic- 
tion of the Committee on Port Affairs. Admiral Makarov was 
removed from his field of polar navigation . 

In 1099 in connection with the rapid development of the 
Port of Nikolaev and the increase of its freight returns the 
Ministry of Transportation ordered an icebreaker vessel to be 
built in Sweden - w Icebreaker No. i w TOO hp strong. It was 
constructed by the plan and blueprints of the Hubs I an engin- 
eers , who had directly supervised Its construction . This ice- 
breaker maintained navigation in the Port of Nikolaev all the 
year around. 

The Russian Govmrmmnt had been laboring under the 
opinion at that period that the icebreakers dyould be built 
only for the ports and rivers concise led with the interior 
seas of the country, while the use of the icebreakers in the 
polar seas, was quite pointless. But progressive scholars 
and navigators of that time had different opinions. The 
talented Russian scholars, shipbuilders and navigators kept 
working with determination on the solution of the problem of 
the conquest of the Arctic and on overcoming the ice aasses 
of the Polar Seas. More particularly the great Russian 
scholar Bmitriy Ivanovich Mendeleev devoted a great deal of 
attention to this problem. 

In his report dealing with the investigation of the 
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jqftHshern Oeeen# suteit't#4 to the j^in-later of Fifi&aeaa 

a* TO. feme on the 14th Qt liuteiater 1901,. Metrieleev if rote; 

® 1 fhe efforts of teery Italian and otter investiga- 
tors t& reach the ^orit 'foie on <2o©sl«d3 and skis, in 
*y oplAira* should be considered m one of tte most, 
tesiarfeable feats of sport, hut such as are unable to 
produce any seriate practical results# It \& necessary 
kn4 especially demisable fox* the direct iadte trial 
benefits of the humanity' to eoa.qu.er the J^lar ice i&aeees; 
m well $m for the triumph of teas? ledge end scieuce. 

T» victory will he considered etw^lcte, ho**ever, $&ly 
at a tlm when a vessel equipped In Europe, will paot 
in short time sri4 directly to the Bering strait over 
the 2300 versts /TX ; 1 .1)6? km unit of Mae use/ where so 
far not a ship passed, nor human foot has ever stopped. 
However, if on# ship succeeds a &ota to carry oat this 
tMk (that is, siot acre tten owe moatfe) intelligently 
and with convict Ion, (that la, by keep tag to that course 
which 1© desirable) in a short period! of tiac, probably 

- ■ - * - *, >*,•*-« *» - %». * * _ U. i *P» <*. 

XV Will ©WUVSS5SS W» t*vj ww w«p*A»>w , -•> * ®s 

continuous, then at least of the regular sailing. w 

Further Mend# lew wrote t ’'The first example will 
b& an indicator of those teetleel laethotSs with which, 
fcllewlag the proper imprtsvements , we shall he able to 
achieve this objective, end if with the power of tech- 
nology, the Most ana lent altera l@ are terete*® through 
the aaeaifs of maunta.if.i0f then the Ice cannot keep 
trasan beings away ^hen they will use the prosper means 
fc*r the struggle with item* &c a result* naturally, a 
new f« of special vessels ana a new selection of 
equipment will te necessary*. 

Far the execution of the experimental o-pereticssse &• I. 
Mendeleev a&ted far a oontrilmtlon of 130 - fOO thousand 
rubles* Ecweeer this request ted been denied! ate him* 

pur.l&g the tim of the Mimso-japenes# fcar in 1904 - 
1 Q 0 ? it tea ikceeeaary to lead the Hueelto navel unite from 
the Baltic sea into the Pacific ocean. In the absence of a 
sufficiently powerful icebreaker fleet and experienced men 


W - 
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familisry with the sailing conditions in the Arctic ocean , it 
was necessary to send the vessels over the tropical seas. The 
tragic result© of this voyage, in the course of which almost 
the entire Russian 2favy perished, forced the Mv y Department 
to start Investigating the Arctic Sea lane, A government 
committee ’’dealing with the problems of Siberian Seaways to 
the Far last” was organised under the chairmanship of A. I. 
Bil # kitsky . In Petersburg at the Neva Shipyard the construc- 
tion of two expedition Icebreakers was initiated under the 
names of and ^ktSkCK* which had been completed in 

1909. 

Somewhat earlier la 190? in the White Sea the Icebreaker 
steamer id NitC oi^lns" ap d nus ■& «.* x'o^rss? jr by v.^* ss^v^haiit 
Maslennikov* This steam? ssade it possible to prolong the 
navigation period in the Archangel port on an average for two- 
months in fall and one month in spring, and was of great 
assistance in the struggle with the spring floods along the 
Northern Dvinst- 

Beginning with 1910, w fAIHYR* and ‘MflUfOACH" undertook 
navigation trips into the polar mm where the hydrographic 
studies and other scientific operations were carried on under 
the command of B. A. vil *kitaky . In 1910 the t cebrea&er, 

”PETH VELIKY” was built and equipped with both stern and bow 
engines-, with 1265 and 2660 hp, respectively. This icebreaker 
was successfully used for the. ice convoys in the Port of Riga. 

During the period of the First World War (1914-1918), 
for the first time a mass convoying of ships through the lee 
was undertaken. The Black Sea and the Baltic sea were blocked, 
while the Archangel Port was the only one through which one 
could get freight from abroad . Therefore the problem of 
equipping of this port with icebreaker© emerged in all Its 
severity, in order to prolong the navigational 'period. In 
connection with thi& 22 special steamships of the Icebreaker 
class were purchased and built, in the number of which were 
the relatively powerful Icebreakers (with a capacity from J 
to 7.5 thousand hp): "mthZ * PO&EARSK’’ with 6,000 hp, being 
changed in consequence to SXSM. "MKAMOV” , "TSAR* 8IXSALI 
FEDOROVICH* with the power of 4.5 thousand hp, to which in 
1918 the mme ’’VOLY^ETS” was given, w PEARL OKAY” with 7,000 hr? 
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which wats renamed at first to **KAKA1&% aa& than into IL 
, and, finally, into H F. LZTS& , and ot here. 

A certain part of the icebreakers and lee -breaking 
perished in the war, while the others have been 
called abroad by the interventionists and White Guards ♦ 

Th& youthful Soviet Hepublle got ten large icebreakers 
ag a legacy of the Csarist Government, with a total of pi, 200 
hop; W, -KRA6I»% "F. LXTKE , M&K&&IV , 

"YfiTV0R n , * OK2P3TABK 9 n , ’*SiLftCH% ^PU&GA &nd TM-M 1). 

After the Great October Socialist devolution for the 
first time in the history of our country the problem of 
conquest.,, cultural and economic development of the far remote 
provinces of the Soviet Union was set up in its entirety, ami 
\ r t their number also the area of the Arctic regions » Th*B 
required a minute study of basic Icebreaker business- The 
works bearing on the study of the Icebreaker operations were 
concentrated since 1922 In the jjeuingr&d section of the Higher 
technological Committee in the subdivision of the Commercial 
Transportation. Simultaneously the study of the icebreaker 


Footnote 1: The icebreaker *KRASIM% which was named before 

the Revolution "SWATOgGR* , arrived from England 

only In 1922. The icebreaker "LENIH" was named 
previously "AI&XA&HR WV5K3f% the icebreaker 
*M&KAKwV" , as stated above, bore the name of 
"KHEAZ 1 PO&H&RSICl'if ** , while n F. LITRE* 1 - was 
* KAMA DA % the icebreaker *ui®JABH #rt - was previously 
to that '* HEVEL * SETA OT* . The other Icebreakers and 
ic® cutters kept their original najaes • 

All these icebreakers were within the juris- 
diction of the Leningrad Casjaereial Fort and were 
maintaining the navigation throughout the w inter* * 
since Tallin and Riga belong to Estonia and 
Latvia, with whose porta we had no contacts. 
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subjeet has been tackled from man? points of view at tbe 
Peoples Carols e&riafc of Foreign Trade • 

In such a iaanner the great scientific work was Initiated 
in regard to the thorough and minute study of the Icebreaker 
fleet, formation of the ice, as well as- of the different ice 
conditions. At the same time the generalisation and systematic 
study of experience of the icebreaker convoying of vessels 
were engaged in* 

In .1923 In connection with the expansion of its activity 
the Northern Scientific - Industrial Expedition was org&ru^ec. 
Into an Institute for the Study of the North, and in 1930 - 
it was changed Into the Ail Union Arctic Institute. Up to 
i qt@ t-h^ Bvstamatlc navigation in the was tern part of the 
Arctic Sea area war* carried only up to the estuary oi the 
Elver, and In the eastern portion of it tip to 
KolwBb^Klverl The passage along the entire course of the 
Arctic Sea considered- impossible, within the 
one ‘'/ear* However, theories were worked out for pr«« ios^y 
such kind of navigation* The sailing course was studied more 
thoroughly , the solar stations had been set up on the frunz 
Josef hand, Hovaya Zemlya, at the Capas of £helaniye and 
Chelyuskin* The complements of the polar mariners ana 
investigators were growing In numbers, the* experience of 
navigation amid ice conditions keot accelerating. The ice- 
breaker steamship *SIBIi£fAKOV* under the command ?LS?~ 

I* Boron in successfully completed to® full navi^«t-ton^ *r-P 
frcm the west to east along the course of the Arctic seaway 
within 63 days . 

Following the navigation by "SXBXK^KuV* the Hoy let 
Government decided to equip the Boones t possible ships for 
the final conquest of this course • 


Tn neoanbar icm. attached to the Soviet of Peoples 
COTilasara of the USSffe special government organ was set up 
the Main Office of the Arctic Sea Bout*. 

In the following years considerable progress has-been 
made in the construction of an Icebreaker fleet* 

1941 on Soviet shipyards the large icebreaker I* oTauIN , 


II 
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built. 




5S* sffas* at the arntgemk of tes Aaretl® aout* 

«*s ao* 4tee©afci®*e<* «®a terteg tea y*w or thft Sraa* 
astfiotte war. At tbs present list tea soviet isebE«aid.ag 
ftoet tea raw out of preportloas, both in tte ouster sad tea 
?«w*r of tea ships. *# mm by tela tlae reaartefcte • 

teats of tfstetellate soate* fes* a large ouster of professions, 
eoaaaeteg with tea taetelaa »a taettas of narigstioa la tee* 

* tea tailors# fliers, ttljtitlteatt it^taai t»U4m> ter«i» 
agists# radio saps***# sysopbleteae, hydrsgrapters . port 
epesteltsts ate asst, mag otters, ftey tea systes&tteally 
iaprsetog their *«dU, - they are aeeuatOating mmimgga ate 
S 2 ptri«s*». vi&4» «*afe SurIor pair tea requirsoaste to tea 
sssseXs of uastRAttoci X® the laa oa&ditl oss® ora raisoii. fha 
aaaa applies to tea eaapleaent* teieh ars orgesteteg *4 
prestleally earvyteg oat tea eeawsgrteg of ships through lee. 


St tte nature sf AteSKOtite la tea aotettioas tea teste 
olteste *r tel?* «f tee aaaitfwkioo are 4tetia»sitete«- 


tesiteM for statelet tea %te & * «apte te 

flail or la tea aoteoiteatte ereetea .laa {taa iiaaar ms 
aaaUiatt taaMW, spatial trere^arttes sensei* ate tea 
tetereatea* ****** J* 


ehteh SBa tUUflfallt M 
tea** w« MttUte or MN 
im tea laa dates by a tt s aaj i 


aatteh 


teoaagh tea teaaaai late at 
aatlea watgKttan* 


teas* tea teala abaasea «f ships of sailing; a® tee mm 
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divided -& 1&0 by to* uavig&fci -•« areao, &> f the mature , of 
aasaaswseats end by the e additions of oper*tl*a» && aus* w 
the mth^ *w*re«»i»g the reeiiitftiiee of the lea sad the 
shape of toe fcuH eooneeled therewith# 

the area of the ships mailing la ie« 

s^dltipos arc subdivided Into three classic * 

&ea vese&s ^hieh ton safely &»ii isi toe open seaj the 
roadstead or lake ehipe eeUtag in the area of the part 
waters and lakes * the river boat© * 

the vesceia navigating .ui tee are divided ti*to categor- 
iso bv their arrsighiseni- and conditions ! >f ih© v&erattxup* 

*fh a larae ie^brem^m, (Figure 29) the aeBiguaest ot 
nHUsh T^tooSer* y tpT«SSl in the &oX£4 or cojawe&eed ©rushed 
for the guiding of the other vessel©* the Independent 
iM&i& ? on concerning tactic®! taek$ is placed o& the heavy 
duty iee%-rwiccr» » iMel* for to® eawsy **ig c* £**■;• pe 
internal frWMSin* *e*s, M* in tiss sailing trtya across ti» 

A ret is i&mn* 


Flyur* M * Diagram of the large leefere&ker "l» ^T&ktk£*- 


»*giU«CT ieehre^m. (Figure JO), toiefc couplet® 
F-o^e ausci i iary work 4eaT iiig *i to toe for®*tlo® of oar®*®*©* 
timing of the guided vessels, delivery *f ppmUX^m* working- 
mu, etc*, while the heavy duty le®br®skers are convoking the 
er&i&ary ship® * f fhe saasaiisry icehxeakes^ will chip off the 
area of all the vessels that got atoek ia the Ice, and are 
utilised along with the maneuvering port ieebi weaker* (Figure 
>1) for operatic it» the lee areas of to® port by 

emvoytag the ships to their mo^riag®, by traa*f«*rlcig toe 
v®**®!® ©a® laocriag platfswi to anoto®!*, ete* 


flgore 30 * piagram of ****!< i®ry icebreaker WuM.IT* * 

rigor* 51 * mag**® of the port ieefcpefcifi®? with the 

* stem crot^liWv 
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The large, heavy dut# Icebreakers and those of the 
type are carrying out their shipping functions in 
exceptional cases ami on not a large scale, when , because of 
iSrSwee, It IS not possible to escort into any area 
a freight vessel for delivery of the freight ano hands. 

The heavy duty large icebreakers and those of the 
*4i ill i iarv type, are the mos t widely diffused types of th 
^^S Lll'ofnLlgatlon in ice conditions and are find- 
1r « their duplication in all the freezing seas of the Ub^d, 

Zf the United States of America, of Canada, aorasany , Norway, 
swedes f i>s remark and Finland* 

a . _ •» i- - ^WOt 

The - reb reaking barg^a ax^ ass igwu o*«**.>^^*w *#»— 
trains T*the automobiles and truck trar*sportation and 
freight and oas&engers across the xce areas uf ine frozen 
£U&, Utoaa and straits . This type of ships for navigation 
in ice conditions is strictly spsciaiised and is usea 

•» <“ S2*J i3"i^S*4»;t41Ss 

mi l^i^urzriire , »»»«.). 

The expedition boats for navigation in ice conditions 
are assigned' for the study of the polar basin. Such vessels 
are eauioped and provided with everything that xfc necessary 
fZ the execution of the scientific - investigating operations 

, n oceanography , geography, biology, hy-ir'-. y< *£:| naviga- 

The exoedition boats can be those of active Ice naviga 

tim with solid steel hulls «ad powerful machinery cabbie of 

forcing the ice fields and compact crushed ice masses, of 
the naBsive navigation, that la, of relatively ®~ * 

frequently with a wooden hull. These sailing ~ motor ves-ei.* 
are adjusted for navigation in thin ice areas. 

Hydrographic shine of ice navigation are used for work 
bearing 3 * on description of the polar seas and those, for setting, 
m, of the sailing directions, sea charts and blueprints, 
installations and effectuation or the sailing set-up o» 
various kinds. Hydrographic vessels In the same way as tne 
eSSltlSriry <**» «« » **•» those of active or passive ice 

navigation . 


The magneto -a 
for the study of tr 


trie sMne of ice navigation are adjusted 
terrestial magnetism in the polar bos in i 
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the hulls of such vessels usually are na£s of viood, all the 
metallic equipment arid components are mad® of non-magnetlc 
materials* This type of vessel is of the sail - motor type* 

The h unting vessels of the lee navigation are used for 
the Industry of the sea miimal© . Usually these are wooden 
ships of small dtmemions, with a solid make-up of the null 
and with relatively ssmll Internal combustion engines, 3 to 
4 hundred ho. At the present time for the Industry of the 
Greenland oial in the white sea they ax began to ujjttt 
ie ® -breaking transportation ships of the type of E&*£dMf $ 
which operates under the gut dance of large and auxiliary 
icebreakers * 

Transpor tation vessels of the active and passive navi- 
gat Lon in ice conditions. The former (Figure 38) are uses 
for transposition of freight and passengers* Vessels lv 
this type ar® less frequently used thun the icebreakerB , anu 
ax *e operating chiefly in the UShR, Canada and Finland. 

Figure 32 • diagram of a freight vessel for active 
navigation in ice conditions. 


The freight vessels of the active navigation Afi .*.8® 
condition* ape ' possessed of solid hulls and are provided with 
powerful engines . They have a long operation range, whlee 
considerably contracts the useful freight capacity of the 
vessel for the benefit of increased supplies of fuel an« 
water, the machines of great power, which also require a 
large complement of the crew. Thu®, both the construction 
and operation of the freight vessels of active navigation are 
considerably sore expensive, than the construction of the 
.«».«• i Resides this the sea -so lug pvopevt 

of the freight vessels of active navigation In free watex * 
especially In stormy weather, are worse than in the case of 
the ordinary ships because of the ice-breaking adjustments of 
ih« Hall. 

fcn eapeoiai need for freight vessels of the active ice 
navigation developed in the USSR, in connection with the 
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development of the northern sea navigation lines* Due to the 
particular iee-breaklng formations, a considerable increase In 
the solidity of the hull and power of the machinery , such 
vessels can sail Independently in broken -up lee and can force 
the a one -too -heavy ice dams. 

The freight vessels of the passive navigation in Ice 
conditions differ from the -usual freight vessels with the 
increased solidity of the hull, especially of the front part, 
with the greater power of the machinery and reinforced construc- 
tion of the rudder and propellers. Ships of this type are 
widely used in all the countries where in wintertime the ports 
and approaches to same are locked in ice. The freight vessels 
of trie passive navigation in ice conditions have essential 
advantages over the usual vessels of the freight-carrying fleet; 
due to the solidity of the hull and tt fairly powerful machinery 
they are subject to ice-caused injuries to a wiuoh lesser degree 
and can sail In the channels behind an icebreaker . 


Quite properly the best type of freight -carrying vessels 
far navigation in the Ice conditi one are the ships of the 
active navigation in ice, however they canao^t replace fully 
the freighters, because of their relatively small freight- 
carrying capacity and high cost. 


Section 8 . The types of Icebre ake rs and t he 
Principles of T heir on em tlon * 


The present-day icebreaker© are subdivided into three 
basic types as far as their principle of operation and effect 
on the ice are concerned. 

The icebreakers, or otherwise called lee -cutters, which 
cut into the ice in a manner of a wedge (Figure >3, I and II). 
The most efficient are the ice-cutters in crushed ice or in 
the ice grits when the Ice mass is not consolidated* The ice- 
cutter shoves apart the ice with its wedge -like hull and in 
this way it clears the route* 
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Diagram of an inee-cutter . The lateral 
view and the theoretical blueprint. 


&& an example of such icebreakers, lee -cutters should be 
taken W P. LITKE* and m I*R 0HCHI8ECHBV h . In, the case of *F. 
LITSE" Icebreaker the bow part forms a 30^ wedge at the water 
line and 13^ at the fceex * 


The Hamburg icebreakers (Figure 34) are possessed of a 
spdon -shaped form at the bow part of the hull with smooth 
lines of the hull $ the front part of the vessel crawls up on 
the ice cover, and the latter breaks under the weight of the 
icebreaker. The Hamburg icebreakers, however, are blighted 
with essential defects. Dm to the rounded lines of the hull 
the sea -going properties of the vessel are deteriorated . 
Besides this, the navigation of the icebreaker la the fine- 
lee floe or in the lee grits is made difficult 5 since the tee 
accumulates in large quantities right before the bow of the 
icebreaker . The spoon -shaped bow will render the sailing of 
the icebreaker by its course difficult, although it provides 
a light maneu ver&b ill by during operations in the ice. 


Diagram of the Hamburg-type icebreaker. 


The icebreakers of the type , in which both 

principles of lee-forcing are utilised m indicated above 


(Figure 55 * I and II). 


Diagram of the *EWAK w icebreaker. The 
lateral view and the theoretical blueprint 


At the present time still another type, the third type 
of icebreakers is under construction, and they are by far the 
moat popular. The bow formation of the hull of the preeent- 
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icebreaker®- has the shape of slanting sharp wedges# which 
mum it possible both to cut, and crash the ice. 

disposition cf the impellers there are 10^* 
breakers with the stern ted bow propellers* By the nutter of 
prop^iieir. the Icebreakers- arc mde with oxse* te®# sad 

four iprcpcIXer© * 

fhs icebreakers with Just & single stern propeller* are 
aged wry rarely «id chiefly for the PtexeUone around ports, 
neve arc the tosleg-teai itetewtere of small eapaeity* 

>Tteir chief deficiency is their poor MteuverabiUty in 
co^arison with double propeller vassela , Beta though on a 
single propeller, te icebreaker sap,***? *<ay deploy 
the gpv>t.#. however it t ate® relatively Aoxsg ®wiiwr* 

Uig &csvec ami it requires also a great iklll of tM pU»t. 

the t«Bww of a single propeller i are always 
mttw in the direction of the propeller tura* eleoe pa the 
a$*?» *.a%|an the baw ef the vessel wider the effect af the 
propeller te© the tendency to turn in dlrestio™ -~f 
i&iier*s relation. 

^te second essential deficiency of the single propeller 
icebreaker la the fact that In cam# of Passage caused to the 
proteller shaft, to propeller, or wen to one- of the blatec 
of tte propeller f £te icebreaker Is put out of eafflaiseiosw 
gvets though on a single propeller ship the propeller -is tetter 
p-rotseted fro® ice in Juries through tte lines of the hull and 
the frame of tte stem poet, than on a double propeller ship. 

In o^arstlona tlwso%igjh lea* its Juries of this K*r*d quite 

frequently * 

fte itebraater® with, two stem propellers are also of 

the auxiliary and port types* a rale they have tetter 
aateuwciPteil-itjr titan those with a single profiler, ted teve 
a draft, in the case of several profiler tebrnte® 

tte propell«» w« disposed in front of the rudder, syanatrl'* 
call* ca b^th sides fro® its dlMetrlcel plate ate tew a& 
opposite mm {Figure 56).. Pte to this, by rwming ate propel* 
lir forward* ted tbs otter teaMURl, in light young i®e cw 
on* mn turn the icebreaker on the spot at any desired angle. 
In heavier ice it 1 # almost Impassible to deploy in such a 
winer except with gradual aovemnts of the vessel now forward 
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and again backward, since the icebreaker mtmot overcosie the 
ice ©ewer* 


figure 36 * disposition or the rowing propellers in the 
ease of a twe*prepeller iceteeaker. 


la so doing one should take into consideration that at 
the ei^lfcaneeus work of the propeller© of out mil side for- 
ward and the other backward, ia notes icebreakers the deployment 
la very alow* therefore it ie preferable to glee it a 
an4 saeimsrs mm aiternatingly. 

the second wary essential advantage of the icebreaker 
with two propeller© consists is the fact that in mm of 
amp to the propeller end it© ineapaeitetiM, or that of 
the propeller shaft or engine, one can continue to operate 
with one engine, even though with leaser efficient# and also 
keep the icebreaker on its course with the aid of the redder, 
in so doing the icebreaker develops mfeouii two- thirds of its 
speed to Its ran with both engines. thus, for 

instance, If the icebreaker at 44 revelation sad operation 
with both engines in free water, develops a speed of 12 knots, 
then while operating with the same saws&er of revelation, hat 
by relying on one engine alone, it mill develop a speed of S 
knots per tewr. 

the position of the rudder in such esses depends upon 
the conditions of work, hut for keeping the host on its 
charted course, it is sufficient to set, usually, the rudder 
3 - 10 sway from its diwstvieal plane, if the wind (or the 
strongest solid lee) is on the side of the tnofelllae* 
propeller, it nay happen that the icebreaker will turn m far 
windward or to the side of the weakest lee cover, that it win 
he laps* sible to keep it on its course with the aid of the 
rudder. 


Powerful large icebreakers are new-a-days being built 
with three stern propellers (Figure 37). 


31 - 
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37 • disposition oJt tbt rowing propellers is %tm 
case of & triple- prepellered icebreaker* 


Originally the purpose of of triple- 

prepeilere* icebreakers consisted us the fact that for the 
mz&mm effect of performance it should he brought to it* 
peak efficiency in the lee conditions, and also for the sake 
of the range of icebreaker # s operations* It was assumed that 
on long tripe across free voter or in weak im covers it *&a$ 
sill be possible to operate only with the center naohine with 
the eiee propellers, or with two sid* propellers, when 

the center propeller is out of semis* ion* Thus, even with 
the sufficient mmmt of power* the consumption of fuel could 
be reduced* and that mmm to increase the range of the ice- 
breaker 1 s eperat iww* 

Hwrowr, this assumption sees not fully Justify itself* 
in the course of time sms other advantages appeared on board 
the- icebreakers with the installation of three engines* In 
the first pises* that provides a greater life span of the 
icebreaker ft if one engine is put out of condition* two mure 
are still is good, order, due to which around 0*9 of the former 
course is preserved* the icebreakers *8&fl&£* ami 
while only the center engine was in operation (while the side 
engines were at standstill) develops a speed of sis knots per 
hour* The icebreaker in 193§# while pulling out the 

icebreaking steam?* **&£&kq* ana *MajLTOl*" from amid heavy 
is# n&ssea at tbs latitude of ij 0 Dp* «, which were Just drift- 
lag slang, lost both lateral propellers* Operating only with 
the center engine *mm K n overcame over a distance of soo 
wiles the heavy lee nesses ana pulled mt both steamers from 
their drift* Moreover la clear water "E&M&K* was developing 
speed of nine knots per hour* Its nsfisuversbtisty did not 
differ is any way from smelt properties of a usual single* 
propellereo sea vessel* 

The second advantage of the three^propellered icebreaker 
consists in the fact that due to tbs lesser height and weight 
of its engines* it's draft can be made lesser than in the case 
of double propellered icebreaker of the ease power amt with 
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b*e machine installation of tae sss* type. 

Ywftt mv due to the more convenient disposition of the 
en g ines the icebreaker is divided Into a greater sasfeer of 
compartments . > by which move it# greater life span is secured 
w well a* the disaster of sinking made leas probable. 


Fimlly, the central propeller of the icebreaker is 
better protested with the frame of the stern post and by the 
outline of the hull fr®» damage through See. 

aaaeser, to the basic efficiency of a three-propel iered 
i cebr ea ke r should bo ascribed the feet that its maximum speed 
is somewhat leaser than in the case of a a«#ibl*-propeilereo 
•hip of the sane else and of the turn, power of the machine#. 
The fuel consumption on small speeds (when all three engines 
are operating) is in the case of three-propellcred icebreak- 
er* aonewbat larger than la the caee with * two-propellered 
vessel of the mm power capacity. *t large speed* the *«*1 
consumption ie the same. larttamwa on a tfaree-prepeliered 
icebreaker the tube# are considerably awe complicated and 
there ie a larger number of auxiliary mechanisms. Three 
machines require more engineering erewe, hence, the operative 
eost ia increased. 


The central propeller <af the thrce-propeilereO ice- 
breaker is disposed in front of the rudder, while the lateral 
propellers on both sides of the stem in the mm plane, ere 
usually closer to the bow than in the case of the two- 
propeilered icebreaker. Therefore if the icebreaker is 
running under one or three engines, the aaacwversbi 1 i ty 
effect of the central propeller is the sane as in the case 
of the single-propeller ship. 


m the ease of the three-propellered icebreakers, all 
three propellers are usually of the awe sine. In the mean- 
time the capacity of each of the engines is smaller than sn 
the esse of twe-prepallcred icebreakers of the sane power 
capacity, it weald asm that it ie move difficult to deploy 
with that by apposite turns than on a two-prepellered ice- 
breaker. is a matter of fact that is not so. The effect of 
the center propeller is e® great that the nsmeueermbillty of 
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ttw tbrec-propellerwi vs ami* 1* by twe mt*e**% than U»t 
af tin fcuQ-prcsallarad veawelb. after a Pal-1 Btcp the tfepa* 

i**d unless the fcruard run is given by 

thTSatrS Stine, will greatly deploy even better than the 

tsfe^prepeller icebreakers* 

if tM rueear goes oat of eeoB&ssieit is ft taroe^prope 1 - 
lered ic«br*akcr, o» wot still steer by the lateral engine* 
but ulth difficulty. ffe* work of the central prepellttr can 
he fully directed to the forward run of 
the lateral aaehira* can regulate bhe^irecuwn of the eove 
mm. This 1# eery iapertaos s^ne® ^ ,*L ^i 1 * 

rudder which ha* but a snail surface, la insuff ic l**t cnlln^ 
s* ?t i«g us the ice are**, and the steering of the icebreakers 
la aani ttvcr ii« . ia effected by the engine*, it ij «»«- *“»**- 
able to increase the surface of the rudder ^ l”*breaker« and 
veteeia sf the lee navigation, since with the increase or the 
muvimm of the ru&der also the fcssar* is of it® injury era 
ioeroatea* 

ioebrs&feer with three propellers, when eer# 4eprlve^ 
of the racier, oao «iater mml eoaditlom, eaU * 
greater speea than the icebreaker e^uippe* tiro propellers * 

However, one should note tlaet if on a tfew - propel lered 
ieebreiilser the swwldsr cseiBee out* of oodles ion, while 1^ ia 
assisting the ship t&reugh the lea efeBisiis# the icebreaker 
ismm&t keep up its convoying work. 

Such && icebreaker ca^efe enable to even a long se«a . £**** 

eapse tally is strag wind while the sea ia choppy * kith 
tke round shape of their hall, the loebreakere are subjects*? 
to hasare# aa4 without the rudder action they can circle* 

gesltea this there tm ti m enough to alter aafttinaaMi? 
«&& action of the engines whiefc are needed in orOer to keep 
th* icebreaker in her proper course* 

thus the icebreaker# *ttA»21* aai ’Ekis^* are *«* . 

steer while the central propeller ia feel tea* on tfee leebreskei 
*Kh#iSIlf* , while sailing its a wl£e f Jor4 m the area of Bergen, 
the central engine went out of e©*»»l*elein the icebreaker on 
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navigating with tm lateral engines at an equal number of 
revolutions, started to slant, Aviating by 9 - Hr from IS* 
course in one direction or another* rte captain of the ship 
nee fores© to stop toe vessel until toe repair of the central 
engine was made* 

-in i$53 during the period of the Arctic navigation on 
©oar© the laaWE* the end shaft of the central engine was 
wedge© in the teedwood tube. that named lately upset the 
normal etMring of the ship* &vm though the icebreaker kept 
eonwyihB the ships through tte ice, it worked on a very low, 
rateoer* tempo, since it steered badly with the aid of tte 
rudder end lateral engines. 

Mten sailing through solid, smooth end level ice areas 
the scouring tendencf of the icebreakers is 
reduced. When shipping off the im from the ships stuck is 
the lee tract, mm when it approaches the ships sailing in 
shoals ©r in hasardons pieces, the three propellers© icebreaker 
usually operates on the central engine* By giving it a rear 
m with the lateral engines at the right moment, one can 
step the icebreaker quite promptly, However, to bank tm the 
idea that the icebrsekar eon he stopped in proper time when 
running into e steal, naturally, is impossible. 

When the speed ate the position of the rudder are even, 
the circulation range cm the side will he the slightest, if 
only the central machine alone will ran forward* When lead- 
log the ships through the lee channels im the majority of 
eases the Icebrea ter must work with high revolutions of the 
central engine* If the lateral engines are operating on a 
slow run, the central eng ins must work with second or full 
gear in order to assure a tetter steering. However, when 
lateral engines are operating m the medium rm P the central 
engine must work at full speed. 

If the icebreaker cannot overcome the ice with its 
bow section, it will easily overcome it with its stern, 
operating in this ease not only with its striking power, as 
much as with the stream of water coming from the propellers* 
however, proceeding forward with the stern, it is difficult 
to hold on to the course* that is why the forcing of the ice 


stat| 
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with tim *t«ra is resorted I® vary rarely. lit the aajarlty 
of cases. such iseMsosl Is used when clearing Us lee tram He 
ships «1U re«r ran*. 

dealdes the iembmmiwv® with ite* stem propeller** si 
He gp®« cut line He icebreakers wiH He bw propellers 
herons <t«it# popular. the has propellers when He Htp raw 
forward, m peeps out, UUc in action, He ester free wadar 
He lee sad pushes It wader the See# of the ski#, thee fens* 
HS * mm vacwan andwr He lee. He lee deprived of its 
natural support, will aero o**U? break under the sffsst ef 
ite sen Height and He entering hew s*? Man ef He ieebroatasr. 
mat stress nr H* water stirred n# iqr the propeller* psiMt 
in sdditMi the hrohro n# ite wader He hottest sad stern ef 
He ieebreekar. As He hew propeller in giving He roar ran* 
He water serosa i* directed forward, ana ay weaning He me* 
breaks it. ms tent effect is achieved through anah opera- 
tiro la He nen-fxwealag hauweete. 

ttm water strews sireetsd forward frow wndar Ha hew 
propeller washes apart sad renews also ths how vbiU, «aite 
fregesatly, is sterod m He lee surface wlH a heavy layer* 
«r Ha erwehsd lee* turned ae te say lets a dross ies grit 
water ini, which asserts a eosieiderahle resistance te the swew- 
aenw ef He lrohsnsher* is an K»«ple roe nay deearlhe one 
ef He winter e as pal g n c based on He leading of He vessels 
through Ha lee ehanael to He eosnereisi pert of Haingrad. 

bse to heavy icebreaker traffic the crushed lee t ame d 
into a dense grit anas* Homing wader Ha effect ef He law 
swhsero weather* elneet seven eaters thick, thin was caused 
by He continuing asvcasat of Ha i is hro e hsra throng He 
mm portion ef the asa ehacneln ana tract eg wise n&lnc 
between the sad ef He dan lit and He makers roadstead ef 
Kronstadt* this anas of ice was net earned easy fires the 
canal either by He ewrroat er Ha wind* and gradually hnllt 
f» a heavy UsUtte far swan suck icebreakers as and 

TWSIT. It alas happened Hut in Ha naro of Ha croaked 
ica all turns stars propellers ef 'Hu**" sad "BSffi wero 
wedged in* 

Bswsvwr* the ieebreafccr "wra*, Icing etnligsd with a 
hew propeller, kept te wsrk twite swecnssfhlly in these 
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ewapl Seated condition* oven at the rate of nuaber of propel- 
lers* revolutions below the siandara. 

file icebreakers with the bow propellers have another 
important advantage - a very good aaneuverab lilt? . Besides 
the regular smooth rune forward sod backward, and sleo turns 
to the right and to the left, the icebreaker with a hew 
propeller my also shift la the direction perpendicular to 
Its diametrical lane, by way of balancing of the work of the 
bow and stern engines, providing the captain has the proper 
skill to steer. This property of the icebreaker with the bow 
propeller is being successfully used while being moored in 
narrow places to the steering platforms and other ships. The 
icebreakers with the bow propeller showed excellent results 
in operations m ice in the Okhotsk!, Baltic, White and other 
seas, ss the rivers sm& lakes of the uSaa, and also on the 
Brest lakes of the United States of America. 

At the present time the icebreakers with one and two 
bow propellers are met with in combination with ms or two 
stern propellers. The icebreakers with one bow and one stern 
propeller are of the type used in the ports and have the 
capacity of *,003 hp. The icebreakers with one bow and two 
stern propellers belong, in the majority of eases, to the 
else* of the port icebreakers, but depending upon the power 
©fthe machines and solidity of the halls, can also be used as 
first-class large icebreakers . 

So far only the icebreaker barges have been built with 
tw© bow propellers, although there is every ground te believe 
that such icebreakers 1 b a variety of ice conditions will be 
operating more sueeessfally than the icebreakers provided only 
with one bow propeller, by pushing the crushed ice not under 
one but under both sides of the icebreaker, in case two 
propellers are installed. 

The USSR ordered in y inland at this time three icebreak- 
er* with two stern and two bow propellers, which have been 
actually built. 

The Icebreakers with the bow propellers are also blighted 
with their own deficiencies. The basic deficiency consists 
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in t&e tmt th&t feta hm propeller, an any efetar abutting 
wtasraater part, la subjected to fr«qs*»$ 1 n Juries. btan 
operating la heavy to* conditions not «If feta propeller can 
fee dragged, tat also feta shaft, dcadffoed and even bta baa 

Besides this when anchored at feta ilse or strong abb 
and tide currents, or in heavy wind, fcta istareaker elrelss 
around feta anchor. 


Section taraliarifeies of feta 

fe -*fc^*V .M» ** "fN** »»r® V 4SR ^SMgs 


fta preseni~day icebreakers are worked by sharp far*-* 
felon of taw part* of the body and by a slanting middle angle 
of feta inclines of tta buttocks which secures a great vertical 
sm*mra on the tea* In the ease at feta irafereater *£g|&K*, 
wfera the tan rises upon the la* to a height of 2*5 - 3-5 
sitters, it alii umm up to §00 t&m*. the a tea of the iee- 
breaker is out under 25 - 30 ? angle* fee feta iiorisoafcaa, while 
feta aide* incline 10 - 2€r toward feta mtleil. 

Du* to the. inclining p^siti&m of the a ten the ie«hr#&ker 
la in a position, fee break feta lea with vertical pressure, 
without any daasge, the middle frame of the icebreakers is 
shaped like an egg {in the case of the icebreaker *£££&£* the 
fora earns alow to a trapes:*) with an incline of the aide 
15 - tO 0 to the vertical, which rake* it possible to break the 
toe fey tta sides of the tall. Bee idea this, due to such 
fsraafeieas feta icebreaker has wore ferae of resistance to th* 
vertical blows, $tan it gets soapraseea fey the ice msecs feta 
vertical components stress the ieefermta? slightly upward, lm 
feta rase of itafers&tar* the length is reduced sad the width 
is imvefteed* in comparison with feta regular vessels, this 
prevldee feta fenaatiee of s fairly wide channel for feta 
eravoyiag of ships* for an effective ta safe passageway in 
feta lee arses feta width of feta icebreaker stasis not ta leas 
than m 1,3 of feta width of feta vessel feting convoyed, in 
practice of feta lee tewing of the vessels it happens quite 
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that when the -ships, the hulls of which were wider thse 
the hulls of the icebreakers, were considerably Sawsgsd *h«« 
led through heavy lee tracts* 

the icebreakers provide, a© far as possible, a great 
amffe for convsnlent a .lspos.it ion and protection of the pro- 
pellers* 

the side mmr&im the water rises in bright which 

secures the vessel the needed reserve of buoyancy* la the 
normal conditions this is of no essential significance and. is 
planned for a case of carnage i© the tell* the relation of the 
draft of tl«e Icebreaker to the height of the ©ides usually 

- - ... — t" -_s a. S'S-'* - _ _3 J & — atelfe-Bk % ’ — •-» 

moves wxtiun s$er limits ©* *m* w*ov, «*** *«* «»» «***« 

oraft icebreakers between v*3!> and 0 * 60 * 

ror protection of the propellers and th* rudder, 
especially* in cass of rear run, the wtern of the leoteeoter 
is mm like that of the cruiser with the incline of th© 
aftsrsteai by 20 - and especial sac is ion for the toning 
of the vessels ©lose to each other and for operation of the 
''tsndesi* isetbad. ' 

The. lateral parts of the stern are protected fro® 
d&ssse with fenders ssde of steel cables, and also by buffer 
fenders disposed in the excision part of the stern and on 
abutments (section angles). Tm ioeere&kers have round out- 
line® of the hull, the relation of the width to the draft in 
sane fluctuate® between S.5 and 3*0 as tars, while the aeta- 
santrie height is 2*5 - ^*0 aetera. in addition S® the »%dm 
keels are absent in the icebreakers. fhese, saaelr the side 
keels, reduce in the freight vessels considerably the rolling 
Maeatm. This is the cause of heavy rolling of the ice- 
breakers on star®? seas* 

The icebreaker as every other vessel of sailing in iee 
eengltlM« # wmt have a great solidity, its engim Installa- 
tion itself must have asi increased solidity, sines in the ice 


footnote 1 : Towing method in which the towed vessel 

sticks into the towing one and runs by its 
own machine ♦ 


29 * 






I navigation usually & great number of reverse runs is practiced I 

! one met operate with sharp alternating mttedifo when passing 

! from the lee eras to the clear water m& inversely* At the 

forcing of the ice the trail of the icebreaker undergoes heavy 
[ .jolting sad vibration. Especially solid nest he the stem, 

the end points of the vessel, the shafts, tbs propellers, the 
! rudder the min “gifts* l» ray titular the raster shaft 

I of the icebreaker mmt he 30? to &0? more solid than the 

I rudder shaft of the ordinary vessel* 

i On the foremast of the vessels navigating m Ice a 

K crow* a nest 10 is installed as an observation post to observe 
| the condition of the las m&mmm with one or several search- 

i lights, the anchors and chains of a large else larger than 

ordinary, are pieced m the icebreakers end vessels of Arctic 
navigation. The icebreakers are equipped also with automatic 
! towing nasastsls winches* however, when testing in the lee 

conditions usually the e» toasts are not used, since to regu- 
late the tension of the cable in frequent and unavoidable 
Jvi ti**g 1© Very difficult, EfsC i« • saet JwF j v# of OmOOS SlSpljr 
impossible* The steam engines of the deck mechanisms usually 
; are disposed below the top dank, in order to protect them 

from freezing at sttbsero tesperatures and icing when sailing 
in clear water in the winter season. The upper twin decks, 
as a rule, are used as living quarters and officers. Below 
the machines and boilers sections are installed together with 
bunkers, tanks, and others. 

ftspeeial attention is devoted at the planning and 
I construction of icebreaker* to the problems of avoiding the 

sinking* The anti-sinking security of the icebreaker mist be 
effected by filling with water of two and sometimes three 
sections. This is achieved with water-proof condition of the 
mam deck, by the increased number of transversal as) longi- 
tudinal water pipe egs^artments, ana also by the presence of 
the double-bottom along the entire hull and double sides 
disposed the full length of the engine - boilers or motor 
sections. 

The icebreakers as a rale are equipped with autonomous 
water pumping eye team. 

i 

te. 


ST 
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fusing through tim aueiaoiatioo of towaoeks and im 
blocks f rosea into a solid mao tte icebreaker tmited is 
oo thoroughly wedged la, that it msnot got isos# when giving 
a res? im with tto is swell moss they build up 

artificially a list or trie by tbs t»»sfmiock of the ballast 
fro* one soot loo into another* For this parpen# special 
triia ash listing tanks are installed m the tell of the ice- 
breaker* They an «fe served with pus^a of cejosiderahle 
capacity, wbleh are capable to produce § list yip to 15° in the 
course of two to five ainutes, sad a trie of 1.5 to 2*0 mtere 
in the course of tea to fifteen Plante®. 

the Jdii vibrations mum4 at list operations assist 
the 1 eebre&fiwr to get ,1.000# free the ice (figure 311} • 


Operation of %$m list tank® or beard an 
icebreaker . 


Tristtlag of -tanks car also be of great assistance at 
ridding the icebreaker from the ice when it is wedged m and 
stuck in the ice seas, at filling of the trixning tarns 
installed in the bow, the center of gravity of the lawbreaker 
is shifted forward, and since at the sue %im the bow part 
of the icebreaker is raised above tm im mass, the center of 
eta* is shifted backward {figure if) , with which a great 
rectifying tmmmtm* is produced. 


JU^SLlS* •**! of different lal tanks on board an 

Icebreaker* 


Hie total might of the water toUut installed on 
oe&ro the Icebreaker, any com- up as high as 15 $ of its 
norml water Oispiacsnent* the listing and criming of the 
icebreakers are resorted to also for life-saving purposes in 
ease Manage la dene to ike toll of the icebreaker along the 
wss*r line or below It. Xu so- doing the listing or trial is 
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nrs sjrarsjs vs. «4K «« — «— *■*•* 

for repair of the dsasge. 

At first the Hating of l*****®*^ t^the level**? 30 * 

rasLsviwa'^ 
sss st ss - sr«»«ij !»;»• 

SLr.s^'r-r!".^ - a « 

ttt ScK? l tbB« reducing the stability of the <u *g. u * f> 

hr Her is® fro® one side to the other, they balanced few 
vL«I, ina ts cleaving the lee with the hail, *le*re 4 mlf 

course, fhe prineipie of ro ^ ns ,^t Tc«^LSt tfS 
eSMaB 100#* free the lee has been laid, in consequence , oi ^ wu*.- 

SSiasi oeaigners a* the foundation of the eystea of listing 

t n lagq during the conatruction of the icebreaker ”*o» 
1% upon suggestion of the rtuaa l&n eh ipfcu i leers Si^of 5 

esatea had been applied. in the mm e#Cfci»« o* , 

tl# iwbrea&er a tank of ^O-too aspect*? hed been *»e t*l l**. 
It was filled with water in th«» ease* i*«o^ 
upon its cl lab a® the is* by It* hew, eoald 
dWe by its own wight, this w*» the ^ 

tank ever to be used oa board of a» icebreaker . 

«i»ea navigating la the icy area* especial attention 
is devoted to Kingston valves, **** * to e grate o. » a e 
ordinary Ki«ig*ton* valve* can be dogged up *itb broken ice 
ans-lt* and snow, the icebreaker* are equipped by eepeelal lee 
foxes. *m« lee box** are the ***** fixed to tim t 

inside the hall of the weed and ccw mleat lng 
si 4 s mmute of tfc« grate* Ste rnmtmam opteiog* 
le® boats «r® as lew a# possifels and arc 

grates* tte pieces of lw or ssoa that flo^ ^ ir 
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way into the ice bases, emerge to the surface, In the ie# 
boas* the pipes ore introduced for tint purpose of blowing 
xMmmgfa iM mvfiins of the lee* in sceic oases the transfer 
of water by the circulating pimps ore used m order to elm 
the loo bases* 

However the Ice basso alone cannot folly protect the 
Hinge ton trainee from lee and snot*. w»ite frequently mimm 
sailing in the mm&mM ice or in the ice grits the ice boxes 
had been filled completely, which made the icebreaker atop* 
m order to expedite the thavlng of the ice in the lee he»e, 
quite frequently ateasi pipes are introduced m asm* Bet 
this mane is sot sufficiently effective sine# in the one# of 
crushed ice oho sludge the ice '«us«i in filled with the out— 
aide lee fester tibia it la possible to tfmm m% the ice stick- 
lag In then* khea the icebreaker is anchored the grate* of 
the ice boxes ere msmtim* closet I from the external side of 
the hull eltt r^ls w which mmm let taroagu the 

water and detain the ice* naturally, in the course of sail- 
ing such a uet&sd of protection of the ice boxes is inappli- 
cable* 

Each ship captain must be acquainted with the basic 
rules of the ship construction for irrigating; in ice areas, 
so that, la case of necessity, he my properly evaluate the 
prelects of sash vessels, and also supervise their construc- 
tion* ttoreovtr, only with a thorough familiarity with the 
luteilatlme of tbs vessel, solidity of its single parte, 
the ship captain can guide it la confidence, and carry out 
frequently mat complicated namn In the ice areas with- 
out magging the ship* 

the rules of cons true tie® and asocial re inf ©r cements 
of the vessels destined for navigation in lee, have been set 
m through decades m the basis of the experience of their 
construction and operation la a set of varying ice commons* 
These rules ere net lmebils* 4s the experience accusals tea, 
and further studies of guiding the ships through ice have 
been sede, as m knew sere about the daaags caused by ice, 
and as we better evaluate the operations of the vessels m 
th* presses of their me, the rules are revised, changed mu 
supplemented* 
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Xu stlaraif Ic&fcl&a And 

coufttfuttioi of vtiitlt &f rag la- 
st the y«s®ls for in is* «yra divided list® 

depending won the &ra& end See coEdiUea* in which tfaoy 
are ««iji:sed to operate* the raraele provided with support 
and &»$ lined to. sail in hroksn ice in the «ti of the emthera 
areas of the USSR are provided with a class eerk and addition 
of the letter H h m in front of its hMie syafeels, which sae^e 
” pertaining to the lea areas t5 » for instance 

y& || &X th s* 

liisi vaaeale pr^vid-*^ lilts apsal «l raisfor^awent® for 
•itttra&Vit navigation in the ice coni it ion# &gd for work in 
the Arctic, are given the additional letters &£• in front 
of the h&aie a^ahoi and the satrfc or *y^OlT following 

the haeic ejrafeols of the class, r®r «smpj« 

XJLS | S (jiHET)s QiM f & {UOiOK}. 

The freight-carryl*® vessels, towboats ash ether service 
vessels assigned to navigation In the washed lee of the 
southern areas of the BSSM, in accordance with the rales of 
the tJSSH Sea register, mm have special re inf eree»oRt# . The 
special reinforcements of the hall aost extend also to the 
vessels assigned for sjrs toastie navigation in the icy condi- 
tions (in the Arctic) . as a rule, on heard tuck vessels 
there should he not less than two desks while the lower deck 
is disposes somewhat lower, below the freight water line. 

*®r the vessels assigned for navigation in tow by Icebreakers 
in the northern seas of the USSR, and for navigation in the 
Arctic regions in favorable period# ef the year, the rules of 
the ttSSS Sea Register provide for additional reiaforceswats 
t a the hull, tts lower portion of the eten nest have a 
rounded shape, while the area of its eegneat most not be less 
than 5<M ever the one prescribed in the special tables for 
ordinary ships. Resides this the sten nust have a groove for 
laying of the shoots of the oats Ido platlgg. 


On the after sten of tint vessels for navigating in the 
ice it is advisable to have an abutment for protection of the 
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junction of Um name? rod with ¥m pivm tpm the ie*« 

Tim sm of the sngnsnt of the oftsr^sfcsn most ho xncrssssd 
aot loss has s? SSflP avs*? tbo tabulated «ims« the construe- 
tloa of the locks of the stens is the area of the freight 
w«£#r line Is sot pormiitod * 

to board tbs vssssla operating in u» lee conditions 
additional row* of beans with stringers are fixed, no that 
the distance between the rone of beam should aowhtre exceed 
two meters e 2be team ore placed on ever? basic from and 
are connected with knees* Hi doing #® the m-mm are increased 
at least mow the beams iaa tailed fsr the deck of the 
forsessilw* in o«#h swppienentarj' row of beams, stringers 
ar ® placed hf tfeelr width at least twice a# wide as the 
stringer* of t fee lower desk* in the end section* of the ship* 
f be stringer* wet he lgC heavier than the ordinal? ones and 
J ^onser along the edge la the how and atom sections «r 

ahln . Tut »»»f* <* a. « *. ___s_ ^ «. 

~i*~ . ~ ^ ~ *.*.*&*,-*. m * w a« o»f iwaijjic w awe up 

platforms - eenSismotis or with excision#* the stringers am 
attached with their end* not less than half the width of a 
stringer shtahfe* fte fixing of the stringers with short 
earners on tte wall of the profile is not permitted* 

la the intervals he tween the rows of beams the hull 
stringers we installed of the asms sis* as cm the lower 
deck in the end parts of the vessel* ihese stringers ere 
attaehad *•_**• «Et«ra*l plating, at a usual angle, while to 
SB* ***!« f«u»*8 tint ara connected with kmma. fUo stringers 
»*t up along tte Mw *t the a tea, «r« eonnaetca with a 
rf?*!!!i* 1 *** r ti****Pn piece) . She fleer* hr which 

IS S ** *.*****" 11 ***** OT ■**« »*» will Ureter heavier than 
5? r ioar ? * » ***” *»“*• % the free edge of the fleers 

low tad earner pieeec of the case ala# are fixed a* la 
the ^engi ne rooai hyldea thla the rigidity mm are fixed, 
at tte ctcrgpoat /or stem peak/ of the vessels navigating 
la lee conditions, interned late fraaas are aleo instal led 
*I*“ *■• •**• the flew* to the neereet deck dla- 

yoae d ab ove the freight water linej the profile of the 

SiMMSo*ftMw2u** *** t *• at ***** ** "* «* JWefde of 

to the fraaee dieposeo along the length of the hull of 
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the ship, between the bulkheads of the ferepeak end the 
after in stern post, the rales of the CSSS See Register pre- 
scribe also eendltieo* of a greater safety, lit particular, 
the inertia newest of the basic f mcs with the conditional 
girth mast he not less than 7Sf ever the one used for the 
BSoal set-up at a standard height of the skull knee. The 
knees for the single deck ships must he 2;*J ever the one 
ladles ted us the special table for the standard vessels. The 
haste frames m the cheek knee have reinforced hardware 
corresponding to the profile of the frame. 


along the full length of the vessel the interned late 
frames are Installed covering up their height the ice girdle 
of the plating. In the haw and stem extremities at the 
la* th of about IS* of the ship's length, figuring fro* the 
stem, the interned late franea are installed, in case there is 
a double batten, fro* the intermediate bottom sheath, in 
ease the doable batten la absent the fra®®* are atpmzaimm oat 
from the upper edge of the floor to the nearest desk disposed 
above the summer freight water line, in the area of the 
chassis francs the inertia momentum of the intermediate franee 
la taken 3<# end m the other* places {along the length of the 
vessel) - net lees than act* of the inertia noaentue of the 
basic re inf weed f ranee. The removable installations m 
order to keep in equilibrium the riatag lines ere fixed to 
the basic francs from the U bars without holes in the 
shelf | the permanent attachments are welded to the francs. 

in an area of at least 25 < of the length of the vessel, 
figuring it fre* the stem, hesldes the basic and intermediate 
frames set up, as indicated above, also the chassis frames 
are installed with the side stringers. On <5* of the chip 
length, figuring from Use stea to the hew and to the a tern, 
in place of transition to the cylindrical portion of the lull 
it is advisable to install on single deck ships them or 
four chase la franca in the area of nine or tea stands with 
the correspond ingly reinforced stringers, if these sections 
coincide with the base between the freight hatches, then the 
extreme chassis frames are installed along the ends of the 
hatches. 

Ti»S install there also the chassis beams stretching 
along the full length of the vessel) the side stringer* m 


\ 
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this sector are reinforced. Along the full length e f the 
ship the aide stringers are installed which distribute the 
freight and secure the solidity of the f rases at a distance 
of 1.73 to 2.00 meters, these stringers serve also as 
supports between the intermediate frames, their position by 
their height is adjusted to the freight and ballast water 
line. The stringer sheathes must be 15$ thicker than the 
profile of the basic frames. 

Along the free edge of the stringers along the internal 
edges of the basic frames the ordinary angle bars are 
installed in shelves, at least 25$ over the surface of the 
angle bars indicated in the special table of the miss of the 
Sea Register. , The inter coastal (that is, consisting of 
several pieces) sheathes of stringers between the basic frames, 
which are used on ordinary vessels, on the ice navigating 
vessels should b© made compact, while the interned late frames 
can be welded to the stringers. 

The solidity and rigidity of the deck set-up, and also 
of the comings of the freight hatches on the single deck 
vessels of the ice navigating vessels must be at least of the 
strength of the ones used on the ships assigned for shipment 
of the timber loads stewed on the deck. 

When building vessels destined to navigate in the ice 
conditions especial attention should be devoted to the 
strengthening of the underdeek connect ion© in the places of a 
sharp change of profile. In these places additional sheathes, 
brackets, etc., should be provided for. 

Qm board the vessels with two and more decks, the lower 
decks in the front part of the vessels are being reinforced with 
a set-up 25$ heavier than that required for the lower freight 
decks of the ordinary ships. One can resort also to another 
system of framing {by its rigidity and solidity on an equal 
level) between the fore and stern peaks. For instance, with- 
out the intermediate frames along the entire length of the 
ship! with reduced stands, for example, up to too mm; with 
the corresponding profile of the frames and others. 

The local solidity of the hull of the Icebreaker is 
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mcaxwi fey installation &£ adCitiossl hardware sad witte »m 
g& w s‘t.«»ia® of she between the frsaes* which *t the 

end point* ©asse <:«m to 330 m, while in the centre! part it 

i* MP tO tOO - SSI. 


it the sans tins also reinforced interned leta fraae* 
are Using installed. ftes distance mtmmn the fra*** in the 
ess* of the iceferesSier vessel* usually Is tefeea to he Qoo - 
&$} as. Os the level of the is* girth the fisting is 30 » to 
mm when pi sees set. Besides this, the local rigidity of the 
ieeferea&er hall awi the ieefeseefeer vessel IS achieved fey the 
Mtxo of the chassis franes, #a«W bottans , side stringers 
M lew 

At the nates' lias level of the hail ef the i&mmmimw* 
the dsefe is places («s theet Its settling}, and in the teste th 
the pm sad the ao-ealleo ice hoses see he lit is. The 

horizontally, while this Irenes in the tips ere Wilt perpen- 
Slcolarly to the aides. 

The relative solidity of ear teas vessels, or a eefe 
resistance to the pressure of! the iee, fluctuates witfels wide 
llM.Se fraa 16.0 te £00.0 ?/tP, 

the port icebreakers ere hails assail! with a single 
deed, while the auslliary Scehreedere ere mM with tee device, 
hwfe the ies^e heavy seats icebreaker* - are bailt with three 
sad eves fear deeds, the cagiaa row is disposed is the 
cesfersl pert of the this. Is the area of the lateral coal 
hold*. men along the elds# ef the engine eesaertaeat * 
platfara is set ay* la enter to keep It is position she sent- 
cvifebsad* or chassis frees* are plaeefi. 

The enterasl plat lag of tht hall la s setter located 
0.3 eater shove the freight wstar lust, and ey we aeter 
hetow the salleet water line, along the fall leaves of the 
veeeel, with the eseeetion of the hew end stem extreaittes, 
is atde 1:?* heavier then the eae utdieated ia the special 
, t&Um of the Sales of the mm See leister few the side 

i plating of the central portion nf the ordinary snips. 

L 


s@ 
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Xu th* section of the ship Imll equal to Vj& oi the 
length of the vessel, figuring fro® the stem, in the area 
ste: above indlcatea height of the sl4e the plating is 
20$ thicker than the one required in 

m gradual passage to the stern aiKi how frv® «««► <«*.*, — 

thf^lce girth to the thicknesses of the central part. Tm 
grooves of the plating in the area of the ice halt are 
riveted at least with two rows of rivets. 


At the hew sector of the hull in case the rivets of 
the seams are following the tailored pattern by the edges of 
the sheets, wedge-like stripes are set, while the junction 
Q f the sheets of the ice belt plating are riveted on the 
inside junctions - on the planks. 


Quite recently it has been recognised adroit to build 
the hulls of the icebreakers welded and not riveted, even^ 


VWW w* « vm/VHvi*<g, «r * v** - ***? **-* ** *’ AV ’ '** ^ — •«,»»*— •*-" *** 

Th« welded hull of the icebreaker has essential advantages 
over the riveted ones 


1) at the saute solidity the resistance of the ice is 
reduced ; 


2) there is no onager of water penetration and reduc- 
tion of the solidity of the hull because of rubbing, 
cutting or dropping out of the rivets; 


-< i the welded hull is considerably lighter than the 
riveted one, by which advantage the icebreaker can 
take in wore fuel, water and increase its opera- 
tional range; 


t) the welded hull la considerably simpler in repair 
work than the riveted one. 


The transversal water-tight bulkheads of the vessels of 
the ice navigation type have horizontal rigidity riba. In 
addition to the fore and stern piece, it la peraiaeible to 
set up horizontal rigidity riba not along the entire width of 
the bulkheads, but on the extras. quartern from each aide. 
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The diameter of the rudder rod on board the vessels 
navigating in lee conditions is increased at least by 25 $ 
over the ordinary ships* Accordingly, also the other 
elements of the rudder apparatus are increased* The pin of 
the rudder is cut in its upper part. In which case it is 
advisable to have the upper edge of the pin >00 to 500 mm 
below the summer freight water line. 

The diameters of the dead wood (propelling) inter* 
mediate and crankshafts; in the case of vessels assigned for 
navi^tion in the ice areas, the diameters of these shafts 
should be at least 5 $ over those installed on board the 
ordinary- ships - 1 in the of vessels of special ice* 

breaker type* the diameter of the propeller shaft is increased 
by 1 $, while those of the intermediate and crankshafts, not 
less than 5 $. 

On board the ships of Arctic navigation and propeller 
blades are made of steel, provided removable, and exerting 
high resistance and in possession of great viscosity* The 
relative solidity of the propellers and the shaft is so 
computed that they should not break at any contact with the 
ice • 

"The rules for building steel ships of the internal 
USSR navigation” 1 / for the river boats, which from time to 
time navigate in the crushed ice, only the ordinary rein- 
forcement of the hull is prescribed* However, for the ships 
assigned for systematic navigation in the river ice conditions, 
- tugs, icebreakers and freight vessels, especial reinforce- 
ments of the hull are fixed. In each particular case in 
accordance with the USSR River Register. In doing so the 
reinforcement of the framing for the ships engaging in Arctic 
navigation, as determined by the Rules* is merely tentative. 
Changes can be introduced in same* setting out fro® the 
peculiarity of the construction and assignment of the vessel, 
the power capacity of the mechanisms acid other conditions. 

The river boats with the propeller engines must have 
their steins round underneath. The area of its transversal 


Footnote I s Moscow, "Reshizdat" , 1952, Chap* XIV* 
pp. >8-40. 
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■•out nut M »t l«ut 5 W tMn l» ““.'".“{.“Si. 

«Kim On tise itwsi. they isust hsvi juit like in w® 

sa*e of the Magoing vertol* a groov© for Joining 
of'tfe* external plating ami for protection of their *^8«® 
SoTthe lee temm in Place ©f the grooving alee snowier 
aethod 1 » abaisalble, for instance the Sox-like fixture aade 
of sheet Iron. 

at th* petruiar form of the stem the stern post is 
inore^fSyXiSrfa” section, at least by if i hoover . 
fOT the protection of the propeller and radoer of the ehip 

Asetis navigation, it is asvissslc to have 

"‘hem built with the cruiser- type stem. 

Xhe distances between toe frames m tat 
an area with to® length of the stem, too full 

km and 45D as. depending upon toe class 
0f"toe vessel© In place ©f such a diminution or tne »P**w , 

also the installation of tom intermediate frames is permittee 
on an area from the top of the floor to to* deck or to the 
&H1 stringer, hut not lower than the upper edge of the ice 
halt. 

fhe framing in the area of toe fore post is usually 
attached to toe plating, especially in toe vessels 
of full formation. She hull frame in the front end ofthe 
vessel including the fwipwk or. %m sector extending fro® 
toTstea for about the width of the vessel is at 

least by as over against the usual frame r^uired by the 
tmgjl Elver Register, along the remaining length of the ship, 
including to® stem piece, this reinforcement should not oe 
less the e 25$ and is usually achieved by toe increase of the 
dimensions of toe frame or by toe reduction of toe spans to 
km * 450 mm, according to the class of the vessel© Also the 
installation of the hull stringers and chassis frames as wtxx 
as other methods of re inf or cement of toe hull frame, are 
permitted© 

Along toe full length of the vessel assigned for navi- 
gation in the Arctic the ice belt of the external slating is 
installed 250 mm above the freight water line and too m» 
above the light water line, with allowance for toe possible 
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trim of the vuasoi. the ice belt In the area of the ferepeak 
if wl to the »i*th of the Ship behino the 

forepeak, is hOjb thiefcw, snb in the **9<t ■ J**' 

thietor^han the hall plating in the center of the vessel. 

Par distribution of the is* pressure and stability of 

the hull from along the "tire Xeocfeh ®r *** atrirffier 

Us the center of the height of the ice bolt* * featll stringer 

1# fine*. 

Especial/ atteatien is devoted 1 m the cwtmtM of 
vessels of the iBte^ii ice sailing* to the 
of the profile of the firm is tts eatreae ef 
vessels* yiMigtt frasmUl additional stringers wo fl*ed* am 
tbo ess points of the vesseltte house s ^ lagers sr# woll _ 
CttfSecttb Witt tte bySAcit " X'k whs iewo *dy*» **S v« 

board the seagoing ships. 

fteo 1 ttlfehe&ds of the ferepeak and stern 

m mk are built witt the heri untfti rigidity ritt. The 
Horizontal rigidity rib* are installed on the bulkheads 
Uniting the engine - boiler roow in a Motion eqwsl to <w*e- 
fourth of their width, frea each s ids * 

tte d Sweeter of the rudder rod anti e^wwwtwewtly the 
other elmehtt of the rudder operation on the vessels with 
the seehanleal rudder weveweat is increased by 10 to £$$# 
depend 1**& apon the class of the vessel* 

the disaster of the dead wood and intermdiats propeller 
shaft is increased by 5 - 1«*. the propeller screws are 
uMwUy provide* with disaewwtahle steel blades, as wxi as 
1» the ease of the aeageia g vessels* Fwthenaore the solidity 
of the screws is salewlats* with reference to the solidity of 
the shaft in sash a way that whenever strife ng ogsiast tts 
ice, tts screws should break, and not the shaft* 

late the vessels of the internal Arctic navigation she 
saws reewiraHMts are attached as to the power drives ships 
with screw engines, the only exception is the thickness of 
the ice belt is the area of the stars peak! is the case of 
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STh*?"** *** ““"•“"s * «• 




FJNSli - 103 % iU &llf& PfciSli Ifeiif jL V 

a2.srui“' 

ic*bwak«p TMttii am lntrodse*!. b* 

ssn *2 W~ 

sr 

sr »s* wr ssa? rsL'Ans - js 


8f !fiik*#»fc.r 9 r SffftSf* Ml 1S5 

of Use. aac&iaea.* ffeia i oorreia ti^^s * 2>t 1 1 

*** ***• ®* tits l*«fe*w*tes*>» '*3SSASI5» W etni 
SSH6S » - it me about I.o. 4 na 


5* SS ^hTL^*t?L 9 crSr 

an lssferoakar «r«n io^toTthiii S*J m, « h 

oat of comiaaion. uthwa an If? *« *» *• *111 aooa b* brougnt 
can operate effaetivals ia’*i? *5? - owtr ary 1 d ** ae<j ti»t it 
8S®8* b«t only ia tbs thin and af eh * 


Bemeev, as ttie axpspisace of operation of u« j««. 
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breaker "KArm* i mumw* deseustrated - one of the first 
icebreakers with two wmm propellers •uunin mmm of 
the Finnish sal Kiga &Kfs* tbs boo screws splash effectively 
both cheeks of tbs iMkrayw. 1 b ccnncctioe with tbie tbs 
pressure of tbs lee nesses against tbs hull is considerably 
reduced, while the breaking «j> of th# j$« is rendered euier. 
lesides this tbs disposition of tbs propeller screws applied 
sb sn icebreaker is increasing its aanewvsrabiiity. 

the priae capacity ef the propeller installation is 
produced by six JDieeels, each of which is directly connected 
with the correspond lug generator of the electric current. 
Thane generates feed raw rowing electro Motors. Tbs 
steering with the engines is done directly from the bridge, 
without the participation of the engine crew. 

the advantages of such autos® tisat: on are obvious » 

Ij the change of speed and direction of the course is 
achieved auch faster; 

2) the accuracy of the needed course and the sailing 
speed are guaranteed; in the practice of the Arctic 
navigation, especially at ice chipping around the 
vessel, during the moor lag operations, frequently 
the wrong course 1* given (for instance, instead of 
“fall coarse backward" - "fail course forward"), 
which caused serious d&*ag«. However on the ice- 
breaker *X&F2ZMI B61X5030V , the Machine telegraph 
is installed on the eoanander's bridge, the captain 
sees the situation and cannot a&fce any Mistake. 

f«e engines of the Icebreaker “KAfif«t mUM$&v n are 
rotating always in an direction, developing the full capacity 
of power independently frcn the revolutions of the propelling 
Motors. As we knew, the ship engines are asst frequently 
worn as a insult ©f frequent ehenges of sailing speeds and 

Qi fitlft ®H iMSMIfil &Il£ Hill 

towing prccedura ef the ship in the ice end especially at the 
tun of tee chipping and aoering the amber of reverse wove- 
snats is usually considerably greater than on beard any other 
ship, sad for this reason tha asters are worn wore rapidly, 
on the other band the continuous rotation ef the Motors in 


n 
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ets* and the sw# direefe ioe iasreeesa. considerably fetatr lift* 
%im sgwctlsw. 

tbm “gen*** “ tas few© eentitata# 

desks* a ga^ltagta foreesett* sad a !***« *«** r »^*ff f®. 
kbe a pper desk in the awtral para of few vessel {. i&are tl i ♦ 

Sta «SaM* tatfeoa *»#•*» alf« 

6 e tta stern. Seder sta wsia desk the ship is dirldsd iate 
water-tight sessions hy trawsersal taikheade* separating 
few engine roes# cad tea freight held** ta® caafeinaowe 
lengittaiaai talkhatas dang the aides of the ship fora 
eight peln> ef side tanks. 

Under feta des»A* tatfeee ea» is the lateral feaafea* 1 b 
the fare and stars peak# 1*025 tews sf diesel tad taller 
fml is stored* So teas af isbrieatlng oils . 1*3 fee®* « 
fieta eater* ?5 fesaa of staling end 3®§ tans sf tallest ester. 

. SffiSSliAS MBIT** feta at>lt£iB@«QUS tafeOTS of feta a&Vlg*ti®» 

of feta iestawekir rwgtt® fee s period af 30 dftfi. ©ne stasis 
sawlder ttat the sataaoaous mfetav of feta icetewefcor taUiat* 
MMttta an eel id S 'ml is net star tea te twelve &&y& $ whieh 
esMidershls redness feta sfftstiwwee af their ®j»er*ttoR* 
s» ttat frsgaeafeiy ta«r JOS af feta operatises! tins is speefe 
«s replenishing af the feel supply* sad ea the road to the 
tanker tase sad rstem. 

Setaesn feta acts tad aaser dees in the centre! part af 
feta itaStaateff *taf m* mHIe¥ two listing task* ere 
disposed. fNswsrfal pace asta it peeefMe to pass* »**r f** 8 ® 
eta list task iato saafetae 1S0 toss sf water within $0 
weenie* and taild wp feta- list far freeing feta iwhrestar 
etas it is sedge# ink© feta iee tata* 9 p fee this iisse sash 
m werstiea m hoard the ieshrssfcers we earned tat in & 
period of froa three to five nine fees. 

Hw reietioa of the length of feta hull fee feta width m 
fta sane «f the leetaeaker ef the *»f **** Mtuemm* type » 
«,«» which differs tat slightly frw feta existing leetaeatar# 
t*jSsiW§ «**ur end "MUSI*" - fe.6, UtafeKf- t.5. *JS*U 
taiaadnsa gtfc«» . 5.9 tad "B&aOHN* *wmc*f * *.«). 

fta inelita of the stee of feta iestawher ”Ks?ms 
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23^, m la the oa&e of rmny atfamr icebreakers 
of an earlier eons trust ion {*2. St &l£S m &r«4 - 2$P $ 

- 24^}. sense can fee said also of the incline of 

the hull a Ida. In the central part of the hull the eida of 
the icebreaker in the area of the water 

line feras an aagpia of 20° in relation to the -vsrtle&l, which 
protects the tassel from being pressed fey the ice msmum « In 
the ease of the icebreaker "I. Sf&LIH* this angle im 21°, in 
the *Ef!iUSISf* and *E«’ - 


The i a@bmi.er "&& f aTAJI BEp'JI 

view. 


i¥ v ' ; general 


Fijgur& 4 l. the Icebreaker n XAFX!fjlUi BEMiSrJV*; diagram 


The thickness of the external olating of the hall of 
the icebreaker BK&flUStfr* U 30 ^ in the area of the 

waterline * thus coding sw the icebreakers which Mere built 
in the peat (VoSS* - tj$3 aa, *«&£!«* - as, 

- 2 ? isbi* - 2&.3 sis). The frames of the 

icebreaker BfeLMSOV* are sw.de of the angular steel 

230 x 90 x 14 ias&* The s-p&eee in the central part of the ship 
eo^e up to 400 mz, while la the bow and In the stem they 
come up to 330 m (ea board the .icebreakers _ * J 'BBF Sf&UJt% 
m SM5X&* and. - 610 an in the case of the Interned! ~ 

at* frames). 

The height of the inter-bottom space an board the ice- 

breaker "smVM B& 1 * 3333 V" is 1.8 ssetem sttiJL** - 

1.22 - U 34 # n £m&* — 1 . 0 ? , s XJmXli* - 1.26 saetem). The 
increased height of the baas of the bottom cower increases 
considerably the solidity of the underwater part of the hull 
of ties new icebreaker. 

The sides of the icebreaker *KA!’ms mh'Z&'jfV* are 
reinforced with four horizontal stringers* two of which pms 
straight from the bow to the stem. If* addition, &tt the full 
length of the tract frogs the bow to the stem to the hull a 
large number of chassis frames are installed* The mt mm, the 
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Boc'mtt 


tier shaft and tte rudder of the new 


breaker are east from steel* The diameter of the rudder rod 
Is 400 f&B* the stem of the vessel in its upper part a 
cut-out - a towing depression, provided with fenders made of 
steel cables* 


The icebreaker has four engine rooms* In the central 
part of the ship two equal diesel rogaaa are located, and 
toward the bow and toward the stern each, there is one section 
of the propeller engines* On the naain deck under the diesel 
sectors ' the energetic poet is sat up for the control and 
direction of the electromotors . kfcove the energetic post m 
the upper deck the hollar section is disposed* The diesel 




some rested one of thee, goes out of comics ten* the others 
will keep operating ^disturbed* In each of the diesel 
sections three »ln and t mo auxiliary diesel engines are 




The main diesels - eight cylinders, aocxreveraive, of 
staple action# have two strokes* Each motor develops normally 
&y prolonged operation the capacity of 1625 electric hp, at 
3 I 5 am* whan forced It can he overloaded for six hows up 
to 2000 hp at 100 im, This property im especially valuable 
when operating in heavy ice areac where the forcing of ice 
is quite frequent* 


The min gener ators ** are of direct current, double 
anchor type, have their own independent excitations they are 
calculated for a steady capacity of X3?0 kw, at a tension of 
400 volts and 400 rpta* 


the auxiliary diftaei* * are six cylinder, double-stroke 
engines* Each auxiliary diesel cylinder can develop 300 ha 
at 550 rpm sad la connected directly with direct current 
generators at 200 few* 


The presence of six min diesel engine generators oper- 
ating four-propeller motors makes it possible to combine the 
suheorinection* The wain switches are *0 distributed that far 
each motor there are three, and that for each propeller 
engine there are three, and far each main generator - there 
are two switches* 
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swsta a aretes* one aa« eoaneet two different 
generator* eltfe each »t«r. fc* to thu there 1* * «*»**»- 
faaoc to distribute as* a different eeale the mjjb® 

(far itwtaae* to base two-third® of it operate the start* 
araselless* and one-third of the ;•'-*«*” ta operate the bow 
pretellers , or i&eersdly ) * 'to odditis® t* this, la ease of 
neeeaeity. f»r eaeaesls for the paryose of eareajriett, a«* «*a 
frilly &jjwotia08t t«0 iaofcow * #^o|>ol.lor wwi 

g#t it# f*e4 fr*w& ow* 

5^1 fe€*il«r iT»t*X.Hktt®f8 v?f WO S&i?* of t»Q 

ffittiffi wallow of tw s«-otii»fe tys** w-vfci* joe* owwpiiow 
^wooa* 1 * &a4 fc&o sorfM* of hwt at 43 »r * TM hallow &£*% 
hmmd mwmmtimll? wifco Waret. In mil tii* 
freight holds awl fuel tanks the osygeeie e*ting«is«ung is 
l0§t*iXO4» vMJUE is tM wofcl-swio f it% «44iWoia to 

vt MW tM Jf«®» while i® W« 

ttisf 1* «ting^iisteias« 

Four fcw^iot* l*r *oww of t&o 

'^r€#ic#r «w Wt ffow TM 4«v p&tpmXkmv &***. 

wwcUtt* wJW, Jo «•»» i« **“•**>> o*>4 mMt 

yil f&e stmrn ajpowllor law a 4wwr w **♦* 

MWr* *m4 wight- $ f £M kg wofe. to* *«*£»* ar# _ _ 

•^rwi#*4 with »* $?•**&• felfeAM * TM diowWr or tm p^poiiOr 
»*»ft is **« 

9M Bi-Loii? jv® it ¥it^ ** 

wM»r ai^iw. St* fcsehor *ppM*tt* is 
&iOTU»4**ttfc ite tteetrtoftl 4riw $*a4 is «*•*«**& if tm 
form of tli isttrU^ a**& t«tr#W torouggt o»t cm to* 

4i«3t of tm f&m&mtM* tm vmmr 4rlw is 4ia- 

owt4 Mian* on tis® Mim 4#«k* The wtwfttle w WMli# 
ImmXlmM in fcSso part of tm !«■ ^wi4«€ 

with two 4smso Wl«h to i>i^k u® twlM *o&a& 

of 30 6* Vm»m on &®&r& too lit io th* 

{with th* of t>M iwhpwisttp *5 1 ) tho tisw* 

Isi wi^few «p» ^u|5|>ii*4 with one 4r%ss»* e-fi4 that of 

e©t^i4ewhlF leeeer Tteue the twing ztmzigth &t 

Tto'tmmU&k the UMwMr *J> ; XSF mu? i« ■» t«»» 

t^one* ■>» tie 4eek of the ferewetio two 3-t'im l#ea Ixfti^s 
wlmMo te iaewiiw* 


■** yl§ 
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tm sang eoatoolUn® of the dteael electrical dtariee* 

«-.f is $o»a.tble frois iwrjs bridges 9 fres® the 

rudder eafeio, £&m tmo on the «s>ps-r bridge m4 from 

e»e «®^iUr$ peat la the atera of the cantata *» deefc* 
*h® o^araiiwoe «arrie& «ai fitm the ru 4de? eabis* a&d ffea the 
ia^ bridge &2*e effected »ith the aid of the mneumeias 
eoioaas with the leeehaaieai tTMaadeeion lata the 

acetiosu Hie eoatroi trm the step* arid of u m mpt&in*® 
ieek is effected with, the &14 of the electrise* e^ir# tele- 
gmph» $$&aeete4 with tbe stmvtri^ ecet.i&a* ir* additlim* 
is ae aXMt ro ceg * m telegraph m beard the ieebreafcer, 
in tm capacity of re&eree 4ewi©* # which is 1 -seated la the 
booth. 

Tli© steering beat® aerated on beard the laebroa&er are 
*^uLi£H'*4 citb the l&eieee of the coafeer of rev*&tfti mi4 
the direction of station of the propeller screes* Tne steer* 
iiig post oa the at in end of the captain*® dee* has, in 

a44,l t'V&gtj a 

in the bwthT 


»a-i»ii«w4.a*S i-.&w Oi ©s$£ C?JMa&& 


3*ke icebreaker is provided with ail tm latest eieetro- 
WMrigttleaal inatraaeat* and with four search! 

the weaiiiatieti of the living quarter® |e effeoted by 
the «ehtei&al eeakelag of the freah air, whose temperature 
aftfl he mg^lated. 

I*» ad4lti^* for the call cabooses* cabi-acta aad eff ieere * 
#ard f am wail as in De eaaii&r^ osew£M« on board the iec~ 
breaker* there ie a aeNtaaleel eaheust ve*tu*t*ea» The 
He lag aoertev* of the icebreaker are egttl&peg with hot water 
heat* while the at her i$resBi®cs ere heated b^ sfe«a&. 

3e board the lawbreaker there are four lifeboats for 
40 aea each* farther at* tee bar®® ea<l t»e aotop launches. 

Bee Idea the Icebreaker mLimov*, in march VrA 

m leebreaker^freight^ebipp la® weasel arrived la the port of" 
HM^assK* mis chip laid been tout by the -prefect of soviet 
engineers m« provided with diesel electrical i«tstallati<M»» 

** the preeeat time t»e awe aneh eesiiela are la -ooeratioa io 
« father ia^a* Tbeae veeeel® are bant for the elas« of 


T9 - 
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sm 3*81* t*r (Pigar* ?***? **** *A*il>*M with 

all the latent © tactr l coal ias-tr^sse-uts » the ^oraftl 

fall 1^4 -earthing WM^Uy or a 4x*mk «ie«tra-*fci? 
thtm* while the scaieus* la * 7 # 3 & 0 _>^n Vm freight 

ig»aoa$ % ty Wltlt fd.ll 3 Uni’ll 1 ®*' Is O*l&0 feOli&$ fcrhilc fell® SSulMtl 
ft bar# i* 3,IW teas* the full registered of 

the shi** i* 7 # 5aj.a$ registered tows* eie*** - **2!}0*?4 r*fcgl#:~ 
ter® 4 at th» m?m% water diatdaccaeat for arte ea pf 

imn, .18*3 iont of* 1^.4 is figured* 


E&esel electric 


iht laaaig&as# length &f the cessei is ^ter^i th« 

ie$*gth af the freight water Xim m% Y*5 sister draft is i&l*7 
mt&t®* the width s>Y its® 2^4 water itm - it- l.&«3 »*ter** 

* -- - .- • '- ** •- *-• •••—*• — ■-•■*• »->*». 4 &«. fr(fe»je- 


TS3# wmjk&Wim. vsmitif ui& *fiw wwmmw* '&m «***> *****■■*■« .* ***»*•:*«* «*« 

fun eft^ult? 3f 6-300 i-ont * it is N3* 


the wesiiel h*e three decks; four hoid®> with twin dee*® 
a &4 V&o $Ml-Jtt tassel twlfi decki a&dci* the 4 ##p tanks ii 4 tM 
fuel* ffte height dee&t i* quit# s^f iciest for 

disp^itu*n of tfec prmm? g&m.m l im 4 s* *pts& <h &££4 
Yre ight tel* *i ng ie 9*91^ sso* mfctiai a ittg i >* i rf 

m tt*ic aussher &f the freight h^lfs decks, *V>#0 ^ # 

while teet ef tii® ®m> t mm 95 * i* evtoflt 

with its© general frei^t la 1*93 ^/t^* ^fitk tfe® 

Hqat4 1-^4 1« the fca»fe it 1® t*l6 ^5/t^* 


fh® lu®4i€$g ®t*4 mi idling. tf» it &j? 


%rr#m at £ivm~t^i lifting M£*eU# f tsemvy arr^M 
lift-u-jg MpSeity uf MeH t with It wlaetriMl 

^lneh®r" 1 S? five-fcait lifting eapaeUy- each* 


the hoesafe ®r© hy 

and t»e mlm at ashman * Hh» aoels® icr# of iht 
ioad-Uffeiag fcm*» aaUi^ the hull Aide is ^et#re # 

whiia that v>f the hcaTy duty heowi la sis a&ctcr^. -itt- tnc 
s&iddl# ftfid i-ssNir decks the aamll ggaia^owriag hatches ar# 
adil^u iu case of ahL-vacatii of sandy or laorsc loads* 


40 - 
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The icebreaker - freight abippi ng Diesel electric 

is distinguished by awlWtkt aaagoiog properties* 

The eeteeentrlc height <*f same eowesup t^^0*i9 5th^?i 

f.jpsa of load* uadei* tbs a*?naal I sad it i& 0.6b ^sstsr and 
nt> tbs ssxiMu?a load «* 0*73 and ia tbs ballast x.i . laetars* * 

-'.ms should assign t° the au&ber of positive properties 
rtf the vessel while sailing la the ley arses * aleo_ita 
excellent stability while running oa its source, W*u», in 
the ease of the iecbt^aker the angle 04 . 

lerah while operating m the icy areas ca^e up to 90% _ ig the 
ease of large steass driven i cefereaker* it onsets ap to bu * 
le the new Diesel electrics 1 icebreaking vee$ei»s have a 
i^re a - it", The excellent stability of the vessel ean^be 
observed also at the towing of two ships oa a short eebl«* 
whi le In the stem excision when towing one ship. &t the 
bscjsward m the venae 1 canaot ©e steex'ed# which eao be 
explained chiefly by the larger valuator the relation of the 
length of the vessel to it a width \ 6 * p ) * 

vihen navlgati.ag in free water at the mind force of ^«*pe 
balls and waving at ei^ght halls# one should observe a smooth 
hardly noticeable rolling in the periods ©f Ip seconds * The 
vessel ref^es to take any water on it# deck during the 
atom, while the at-iaabee fr«a the waves slashing agatr^t 
the hull* do not cam up to the cosa^nder’s bridge. 

framing of the vessel is of the longitudinal traas- 
verbal aye tern with the solid basic and intermediate frames# 
in the how parts of the mil - the chaaale frame !a disposed 
within spans of **00 e»i the baa la and intermediate franaa are 
of equal's ices 300 x 15*2 an. The outside plating in the 
area of the lee belt la to an thick# in the bow part its 
ttelekness le 30 am, In the stem part 23 m# while in the 
area of the shear streak - 15 aa and at the batten - 19*3 • 

fhe horisoatal keel is laade of steel 19*3 sssi thick# the 
upper deck Is 1**.$ an* the lower deck - the a trigger - 25 aa 
thick. 

The security frosa linking is provided by eight weir* 
transversal bulkheads at the normal draft in case of flood- 
ing of two fractions, &nd at the naainuB draft * of one 

section* 


ax 
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whea Mixing in the the istisaeto of the propel ler 
screw agat ost the lee have teen observed very rarely # sad a 
full wedging la. of the screws haw net teen at all. 

fhia is mplsiaed by the great teetering tad exeslleat 
protection of the setwi*. 

2?y® to the step* sod various angles of the loelite of 
the stags (in the operating pert 30 ° # tod in the lower part 
70 s *) tha ship eemoi rise on the tap of the ice higher than 
one aebe? during its sailing la ballast and at the sans# tisse 
tees not let fcisrougb the lee blow uister the hot toss* tot 

_.h*&«3gt. .ts** to the site®. When i& solid 

lea ara&e the stogie lea bi&ete at tteir~Jj«sptot against the 
fetam are not e-rushed* tot are pushed stead and fallow along 
the i&eiisa# sf the atw to it® i^wer part. Mare the lea 
blow, at its i npm$t § la broken up and the piece* of ice 
essserge along both a idea la tm area of the hold Mo. a. 

If a W| solid tm block falls to crumble at its 
laKpMt against the staa, thes, loaning ago last the low part 
of the ctea, it changes its direst ion with ref#re?*ae to the 
toll of the vassal t cooes out to the inclining part of the 
sigh tod merges to the surface* toeing along the aide* for 
this reason tha piece* of lea da not gat under the screw eery 
•of tan* £« oparatloaa in fairly difficult eateltlonc only 
three or four latests of the %m blcete ware sbetmi 
against %m screws, white ted for its result decreasing af 
the rarolutioas » however there was a ease on record ^tere 
the asms tew team wedged in. 

Aaioag the essential defect* of the hrsten u.p fora of 
the ste a* find the noticeable reduction in the passage of 
lee msaes* that la* teteriomtioe of the basic tod sain 
•property of the vessel. Bee Idas this the sudden stenge of 
the Incline of the ate® fra© >9 to 70® Wile the vessel 
dapleys at high speed, results in s sharp lapse* of the *te» 
against toe lee, white causes the vibration of the m®%% sad 
suteratrueturas « Otelewsly so sate vessels in the sutoeto**** 
construction of asm the stem sro&t be aside in the emtomry 
unbroksm lie*©. 

the incline of the sides of the Blest! eleetro^feoats 
coses up to 8** white* se the expmi***** in the oe-ersti-a af 
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tt*« vessel# of tuts type h»re deawnet rated# fully Justifies 
Itself* So when sailing In heavy ice assays the 0ieael 
electric vessel got Into & omit lan af powerful compression. 

In spit® of its heavy weight the vmil was ^r«»»»d out 
almost a full aeter* however# tha tali did stot suffer any 
damage* 

the shape of the &ter« of the ship la that of the 
cruller type with the protestin'® inflow and tot stern ineia- 
ioaTfor the towing at a &he*rt distance* The protect* 

successfully the screw from ice injuries -srhiie backing^ 
the stars excision not only e&lsea^ it peaalbl* to tow the 
other vessels at abort distance# but also to operate pevr- 
vise with another vessel by the “taedae* usthcd* 

plat log of the ice belt is cade of steel **ith the 
t* jeet' la aind *> Jaad it ap tlwough iee j;rt»*«r* toy 50 - «0 
ia r« gm 2 . While it# hottoM. 4Mk» «t>4 fww* by 41 - 4y K# 
r^er eri2 . fhe framing and f rimes of the icebreaker veeseis 
^re also made of steel of a better quality* This secures tne 
high solidity of the hull while the weight of the vessel 
Ms considerably reduced# and thus ita useful load volume 
will be increased. 

finis# the solidity of the aw £.iee«X electric boat 
answers all the re^uirweats which eaa be applied to a 
vessel# which a ails in the ice on its own* Xo the ^recess 
of navigation in the heavy Arctic ice meaee it ms not _ _ _ 
erased to any ice Oaaaege, aloee ite solidity earrmpcmoea to 
the rcquireaeat* of safe navigation la the etwee r Arctic ice 
areas with top speeds of 10 - .12 knots. 

A steal ice propeller with resaleable blades# and a 4*o 
aeter diameter Is installed on board the ship (tjjg ; ® i2<l 
as that installed t» board the icet^ea^er )* 

tom of the screw is 2*6-5 cetera* pressure of the 
orooetter screw with reference to mooring - la 71 tons and 
at three knot speed - 65*2 tone* At the standard draft of . 
the ship the protective layer of the water above ^5 S 

2*5 &etcr» and In the ballast ~ 1*3 tsetere* W ^ 

the freae eonstruetlra with filling# diaiaater of the rudder 
^od being 545 there are t»o eleetrehydraullc rudder 
operating engines with a hydraulic tele-motor of 50 *u># each. 
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The t,im oi the rudder shift with tin aid of the s4e*FS?sg 
Ntebiat, free t?se side vo tts* at&er i*? r«:>t ut#r 10 eeesads » 
on with Oe aid of ss&rvo&l - h m* 

rm m&mniml iaetelXatiaaa of the art -of the 

Diesel elwtrteel telth a po#er eateutit? of : 320d 

The #re£«li*r it® ©siidity w»4er 

all eaodltleiis &f in the tee* The *«?••& «f fc&e awr Ig*~ 

fci&a ee®?*# is- mgiUMM eutsasetieallf * The e-sagis*®!* -pass 
«#gi3| frae the registers- af tM lee aftvigjtttwi te the stUlng 
in the Free water* 

The fc«o~epit&ar gea^ga* *&iefc la used -on tfe* alii:-# 

:-«H>®» 1 1- "•> ••'*«» *? f Vs I# ® gragt # f f * CM? {%$? *7 ) * 

see idea tki^t if jgeaerfcfcjr'ga#* out of ecMieeiae* one 
assy keep ©ailing vitfewt c«£%issg the saoeesse&fc with the 
e&ergy of the seesaw* geaereius** 

■1. «mtiL .<« 4 .«. «AsJt, £i 4 m. dn. .<*• »: .—.-«»■»■.•■ «*> «n*"ih ** **^*..(4 ! <*•- fe.Snuifip *- J*fc«S»r . 

-■>' *r w Jr* *y-« <*!**»• WWir*-- * *#** Jg*«nis *» ’W rPIBgr*' ** *'*<’ wupw ^ ■«.■«• p: 

whirls ee a setter of fast in wry rere ^eumraee in «fci» 

iiwedULteeXy after .Its release tee sere# 

m&im to rotate s^r®»U|« 

The Niet utUlattio* of %&* wieeitf nf the engine 
i&srtalietias* is sheared eh tie s&cig&tlng ftl free mxmr* The 
?te*rtag -of the prep*U«tr laaefcaHetiasi i« emee&ieiit 

end reUefclei U U effected fmsi the «>•«» and e^veyo* bridges* 
The etwriog poet® as® the u^eer end lower bridge® ere eas&~ 
nested irsto ^me eeiies** If th® telegratli ^e i^er hridge 
ie riot **t te *«**$ ^eeitloo# then eteertng frs« the mgoer 
■bridge 10 is^oeelhle* levels ;ii3g %v te jSo rp^n the SiceeXe 
a-et hew e san« # end pjpeetteellf there te so 

aueMr ef msiigitti et ffhieh ac fe^rd ?sam^ ireaceU 
viluneU'Mi ef tte hmH would a tart* luvelvieg that *f tte 
Gw&mirwtmt* m4 i^ {e«et«}# ^ temv£ tm mm mtp 

tm ¥\hmV»<m 4mm eot reach the u-a^ereise lele JU»Xte «d%r 
mf eireamteMee 

Isa the iee coiatiit iiw Uife ^leeeJL elec tr leal installa- 
tion 3see eaeeUent -pr^ertiee* 1%* heel® «ws eesaeiet le 
the faUee lags the hei?ig h&w j^eet 

^t©r i^o^reee 30 tfe#^ead» per tisw)* eake .^oeeifele 

the 4.leiei^ s>f the t/^ser an&S the great owrlaedlmg 


,-jSTATl 
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apwat lag i&e ssators in safe dtlrectly 'the brUtgfi* 

wit&att it i* effect sajr change of *s*e4 ^ 

direction -f the course J$s & ow|M of IS - X*H aaccwl* * 

tin# IsnriipstiSoa rsuxge of the vessel at f*u ear-scit^ * 
4§awtay*d &>* tbe sota-r imtall&tXm with I ^ni suos^Uec# SlS 
X.0*\HX£ isllcc* &&*i with & sstxlisiugi ~ lj* 6->0 jfeu#&. 

the* ftca*u»?-U<Hi «f the fuel -p*r 4*? is - f$? ^#i3;aest -f 
Mmt-l s-o&m* ~ V*sw , ->f i&c hstiar tw& %-zmi the 

a eoo&u&pt * o; of fa»X 1% 1/3 r.-«r !>*>«#■* 

: 1U# new f re ig&t i m weaei|fc efttt 

«<£&* a<*efe lee zz&$*m wh.tsfe ieefcreeker .*£ f oraar eo,^tr*i.a~ 
t .1 * a |#X4 ovc re v-se » 

Tm &oCcif.l#a a&i® ftfeimi per&ls»lfcl® stllUi «*p€N£xS& of 
tb# nC* VCSSCli* *i£0£l th& Mil Welles of the ICC# 

In %m wp &rette mc # wm'mmt in h-ms&r at *«*- 

MIX claes# at uae musi&m *&*«&«*•&$ vf i*a ih# 

area of the aurfMe of afeMt TOO flr t tM 
a*-ee& of the veacei 10 ka*t$* 

ta fci*& &r*jcan~Hp ie€ ri*i4* of mi$ mil mhM aa-4 » im 
at the a&wciaass thte&Hte* of 0*7 saltr# l« the m&m% soli 4 

lea sitosee » ar«i alec ill the fall *«*4 ai-ruag ice 
ef ttw arctic, is the fcr**&ee-*tts> lea saa&aea >1* MU mlm 
m. i4 aiaa# *hi«a have %i*mn w$ um& tn& 9 at; the *a*x* 

s»y» thleksie&s ef - 1*0 tt*t*4? # 1^ felie J^kaa 

M# Maaaa 4f a-af Mil tml# at iM WX^kmm 1*'/ 

Carter lm%& list ton a^Ularf L^tr-uis^ts mining 

t | %na t©p 7vn*®itaa s^hmw» ®T %h& vassal It « 

fbe tM f^risirtg 'feaavj? lea la «sJS<;yyst lr#fe 

mtm%m § tmbMi^ the £^mw&t 4 m of t - $ »i?u*fc#e* ^apl^- 

of tM w«»al in the ^aaaai tm* the imp-mt - t mu %& .tee 
am! ^drisra^tut M the a *11,4 ia# 5 w 6 a *n*l* the 

f^n*aiag a hw»v^ tea it effttataa hy two #r three 


M&%mll$ uw ®-pm€i -of the irtstfl at ilia awt of \m%&t 
la three i* five atthaa^ ta ea«e^tt*aal «&$«& 

mmm ran*rte^ t* with the #i--«4 *f al^st x*v*fc$ 
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flier# is & -remora of several cases of ice forcing at the 

j4 to 13 knots. If the a tern of the vassal strikes 
that ^iaee whew the edges m the adjacent ams of the lee 
are slightly weakened* then iiaseaiately after the isspaat 
the ct eas risen ** 6® e*n on the top cf the xse s^vtr* 

Then the lee will fore far-reaching eraek&* t/^rp#*Klxeui&r to 
the oatllne of the hull and break iato large p tease # which 
at further sail *ng of the ship stand rifev&M, as*d parti- 
ally are urn k. 

Further, in trie area of the to mtgh t fcheoretteai 
framne# the asperate ice aas*** are crumbling into assaller 
iiieees* if the impact is leveled at a weakened sector of 
i-fs« ig* field. mto the or sale* the si«?& almost 

refuses to rise. In this case large erftcks are farmed in 
the direction of the hoi© (or nearest hole) aud the ship 
after the impact will achieve greater speed th»» in the 
first &i««e* 

i...'. W|te 'a ■% v~\*» «« iBl/S-M?. *«MR #■ A 4 Jtuiak vgjttteMKgt ;'V*r» 'SMjkffil 23 "i SJfiiff ifo r JtiFH s8i£''i&? £&|jfe 

of pre«eare*ri5gflw the ship experiences powerful Jolts* 
e&visuaXy heeatEee of the i*r^fcnis icn of the a tea* after else 
jolt a brief vV&mti’-m of the euiiere true tares and the oasts 
is observed* and in i^rtie^iar eases also the vertical vibra- 
tion of the stem. 

Itt the lee thiekaese of about 1.3 eater® and the sno^ 
eowr of about Id ea thick, at underwater ridges of the 
tuNaaae&a and the a*oxgaefc» with abas* the surface rtdgas* the 
ice ooesoa a tend up i* Ib~wise at the aides of the vessel &od 
in the pee tor of about the middle of the hull of the vessel 
they are hroiten into email pieces* 

fh® capacity of the tmtlla&t tanks with the deep tank 
#f the arctic mesal eleegrie vessels la £»5&h*8 ton®. 
Considering the high speed and the capacity of the vessel tc 
break through 'the ice # eueh supplies of fuel are recgtdpad enly 
in the asaaai la&usaal operational sailing;* however, la the 
ordinary conditions they are net called for by the necessity 
and without Injury they eomld ha scaawhat reduced. In place 
of that or** could laeraaae the freight capacity of the ship. 

The anchor installation of the iee&reafclns Diesel 


1 
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•Icetria *«»■*»*» af at St 

wk. of few® tail a&efeiH*# miga lag J,?6» Mt» i>f *«*•!» ** 
«®tare I»sg# ST aw atlllwM** an 
*$&# $$>##& in# feeis-ti &$. i* &&& x#tft tfewi x* 

ftgtfiters &£># aftiw i ft& amif %m t&ft alfcctWs till* &&XX 

&■## f^mr UftMraMfi ^ tfe® & Iftiaafth* 

tag wltft af X5 

SH# #tii& x* ftqplp&fta wiftt* tfe« ftlftfttrlftfcl tonlog ftiftftlift* 
wi*k tisft «%*»*£& of 25s fcsas# «&* twifif &siBg 

^4 ijtj am ftn 4 ttO ssftiftrai l$ftg «&#&» In MtHtiosi 

t© fcttis t&ft?# i* on# ft€Mi$g **ifc * Mrift«iftl 

thu Baliiftaa #f -SO t«m #*■?## it# m.& fcftft &im*4 Mts* 

holt *f the ftiftswu 

Tbe firing ai^ftraftas ess** is t* of feta# 

w&%*# *&& *m*bm%* mUt mmx&bsm. far putting oat tta* fin* 
&s&4 -&t tiw ftttsfteft X&ftififttXUft t&ft Sftftftl 

*E fe>» jA 4 y i£ £*U4t*ypJfcj| *;!%&. tM£» faft&Sfi Ifitft ft fift£ftft£t& 

Sf^Ioi'a^Tiir «life ft pimmm oif aMfti 1 ** fft# fcftXXft&fc *&* 

grfcwxftg 8yfttsft»« of two 9 ««£•?• »f £3# ®v»£ -eft^ftftitsr * 

B#g- i*se# t&U fckftfft U *@ #X#cts*Xft&i &lth » 20 ftfttft* 

zmmum. tfe* «fttftr dteftiaiag &?«&» «*o*lftt» of f«*r ptoe* 
**T >» ftfcftMXty ftfi $*FtaM* #ift#trXftfti pwi 

*itft « sap*** it* #f tte p 5 4«p« fti^ft X2*»tftU«4 ^ 

felisl# rfttift ft»4 fifths tfeft ifift 

far «mpr 4 ?lng of ll^r water fr ^8 tl^* 

lr 5 ^r»r- %•& 4®&im? 4#xmm&& mm mt&r 

mr® PS*-* fiftiv ft eft^ftfttfca?’ ^ &r/w 

<%l%h thm ftiftfttr^ wt§» vsf t ^ ftftea* 

Mnt£ftk£*y l& ftftftftftftftft w* &*&&* with 

s it? *5yto ftitlk to of i*> te 

fiftg4tfiit3r ♦ 

%ft &S -af 

®mt fti^4 ftat air tgraft* 1% m*m oft the tftft^Mtfirft ftt tfe» 
iftwl af ♦ XT® £ MtiUfi e»*tfti<®ft 9t\r x« 35^ £ MXft* 

Hi# 4 iffftr#ritiftX ftffttftft is aot ftftftiiftaX# an MM tfeft 
ship ft$i4 f «# tft# ftatpftrlft^fift lifts it i# #?t mm\ 


iT 
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fa m® of 4tef lelMeies tm mm BkmmX 

vmn&U eesigpit* far mm ightiea in the Aretie 
«a fee assigned the rela&leei? aaeil diems of 
4M leaA-«ar *7 Utg and the Insufficient speed ©f the 

elti0$Mft6* 4 JtWl itppes* 4te& #f the VMM l i«. act 
far ttt&rleg nt tuc deefe freight m& mpmimllg ot ta* 
heav? isada* etna* it* $aj«»r part ie h# fcis* pipes 

and vmtUatora. The ship Is aofc adjusted fw the shinssamt 
®f I©©** iv&$* nad &t apatites# eemeat * f im 

mmX* 1 . 3 * 41*14 end ^il#ailaga tte t the rising tost 

3 *Mtrafcea tat wattlatl^a system which adversely affsets the 
esters, the Diesels* ©ffieial and inri&g a^artam« the 
reserve aid# fc«*s*mrs aim e^saeated with east* ©ther direetiy » 
mit*& to t&ls# at is***? rs-llieg the 1*4*1 la pmm*4 omm* fra» 
side %v the other# and la wan threes vat aa the u^per 


fiselly* thera ir* r*o ^mrmtX^ml mv&mitg of having 
sesfe a great deep tanfe as is ieeaeiiea ©» a s?ies«i eieetrieR.1 
ship* alee* the Xi%ai4 load la Meali? shipped in lar^s 
^mmm * By the- me&vai sf the dsei? tek.| fraes ©ur ?*©int »f 
view* it mil be a&viMfcl* to i«erea*« % m fre tgat<-e*rrjf ing 
mpmit tf «f the vessel for the shipment ©f dry X&ads . 

Vise aaMtruati^ aa4 aperetiea ©f a fo^^sre* tee* 
i&mmmr and the f reighi*ssrry lag Diesel electric vassal sane 
for Meigatisn la the Gratia waters* la a new long step a 
farmni in the field c?f e<wafc*fclng the lee* la©s«»iag the 
■weigefcieaai period ia the paler seas and vUi seeere the 
p<»».ihlUt? af ua fall fear itUbg ia the #tfe©r freezing 
water &&&&*■£** farther af the iMhreakar fleet with 

will it paaeifcl# t» eonsl^srahli laarMae 

the ef la the winter $*ria£s kn all the 

framing t»e».i»* 

In addition to that# the nm»trm%l^n mk4 ©f 

the Diesel eleetrie iMhreakiag wafiele Kill mhe it peaeifrle 
ts Mrn^mnm at en^ ice aettieg teihg teaed fey the la#- 

hree»rt hy steering to the a«f igatiea In tite 

lee arete 'at higher speeds* ^ewerf^l htarjr duty ieehreaaers 
aaa he taaed eaiy far patreliag in espeeially difficult 
seetor^ * fh$*& the e^st ©f the t»na#ertati^n will t*e 

email redweed ay rednetion ®f the eapenaea f^r tne upkeep of 
the ieeteeMkere. 
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•M# v>f tli# mmxn c&n&Xbizm vt a aav. lotion 

In the iee regions far the vessel of any Mtegery is the high 
qualification of the em »* the steady end etriet execution 
of the navigating* rule# gowning navigation in lee areas* 
rules that Me® been worked out Through experience of 
«r*a» . %e navigation in the ley eon4itloae t especially in 
the mister season is complicated and difficult task* tMltm 
tm%mn %l$ -after tine change fr<m the watch at the ruddcx* tee 
sailor are nut given a chance to rest up - they haw to 
occupy their places on the bridge* on the forecastle, or on 
the top of a east {crow* a neat) in arder to feiiee the lee 
conditions. Even i$ the normal eondibi cos wh*« navigating 
in the lee areas it is m&et&msy to measure every hour the 
water level in the mater ehaseels* vhile forcing the lee 
caver as? as one preeecde through a tortuou® channel, tUe 
water level in the container* along the m$i mm% he 
determined the most frequently possible* It Is accessary 
to fallow releatleaaly the sailing speed, and while navigat- 
ing in the coastal area# omi oust measure the depth. 

If the vessel is feeing tewed by am icebreaker or Is 
tawing another ship* the Mi crew and »om tinea even the 
machine crew must operate with heavy towing cords (eahles} 
anil treeha. 

the conditions of sailing in the lee require a frequent 
transmission of sig&als, which la attended with additional 
murk at the sailors » case has to work intensely also is the 
engine ro^ fey its crew* vhan sailing in the ice frequently 
and sometimes even uaecs&iagly* the speed and the direction 
of the enure* iar changed* Each error of the engineer or 
mechanic ^ feeewe responsible for serious damage, while 
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carrying out the order* pm stm4 m trow the bridge • In coordi- 
nation with t m service rule* effective mi %m vmml® of the 
m &$@ lag timet when passing through the narrow &r*d daogsrowe 
p2tOH» when the running speed mm t be frequently changed, 
the captain of the- hktp mmt he on the ferine and the chief 
engineer at the engines, feteen navigating in the icy region 
gush eonditinaa titrgt frequently for a eoatliMsus period of 
tiM • 


\m hoard the steam vessels the fireman wor« with great 
intensity* Frequently the »t<H^ in the sailing eouree fee 
to wedging In the heavy ice igaases require the stem to he 
blown off, and after the ehlpping-off of the lee by the iee- 
breaker, the engine mmt he given its f ull course, that ia* 
within a relatively short -period of tine one srust create 
steeis pressure In the boiierv, which ie connected with consid- 
erable difficulties* 

T*% frirT an.it #ift4fc 4tt*fci»w* iv ."Map ^ aj»-8. , Ja . rtAyfag-j cvf* &jr.-^a*»ir t -i*— 

siw for the service In the Arctic navigation is usually 
selected from the nuafeer of the strongest, hearty and aspen - 
armed. sail ore* Before setting out for a sailing cruise the 
Mahers of the crew are pacing before a special medical 
cmasittee* 

The Soviet sailors who are perf erasing the difficult 
%?r>rk in the endless ice fields of the northern and Are tie 
aea&, are surrounded with the felly care of the party and 
government* warn and eeefortefcle fur garnente and footwear is 
given te the crewo of t^t vessels for tte winter* m a 
Mttar of first urgency the personnel is provided with 
artistic and technical literature, with table gwae.* auilaal 
instruments . Fur the sailor# working la the ice conditions, 
special radio broadcasts are arranged, fluently upon their 
cm request. The political adalnia trail on of the Ministry *f 
the ferltla* Fleet usually paeeee on to the ships radio 
bullet! m, f&m Hindi the taller* find out the latest news 
of the internal and tntmmmti-mml life. 

The steamship eeftpanles and organs of supplies- are 
providing the veaea.lt of Arctic navigation with the high- 
el me feel and lubricants, with Mfeaaary Mtarlale, ia»tru- 
mm . te and spare parte, which mkm it possible for the crews 


.1 
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to Mtotola to* ia altos to 

iplte mm&l tost*4 ftoaftitiosss* 




XJastiLiki: 




Bfcto |'«ar* nsysiUUy to to& f4toi&tor of ties# 

Ftoet im o3*#ftr fw to* shi^n » 

ystariMttogi m*% far w&v& Us %m 9&U -» viQt #r 

$acs4iit fmfc* wifcfe &tter sianaree tafcftn to toi* 

order, *s ft ^lt| t» dtreefcora af tin atoftstoif* 
tU s &&?$■% *s€ ftMla* of toe 4irsc£leg ^fftoftft #f tM trip, 
aim r#%ui»4 to w^rfc -sut m toe litii ftf ft <$•*& af 

toft fmll ** winter of tm farsfcolstg 

MMng'es reeling *tto toe «a fteewrisg or tus 

aegml *a& work if? toe fta»r»ft at to* wi&mv of 

toe twit jMHfcr* 


ftnr ?#&aeto &4srto& f^r ewe to to* ice «e«4it.i<M*» &re 
jpenewsd frs» 0.f t&e Mttng flwt# isi 

wlto toftir m#hn%mi For the #rs^r atUL- 

m%lm of ton fleet to toe winter period to* toips are 4gsit# 
fra^ftatiir rtlftod fras was etetioe to e&atoer* 

in to* m&m with ten seaditiea* tins »hlim 

are eeni wito toe Amite eatogoriess* Tt*e week 

clktpft art to tow sewered ftfcgissfts witts iigfet or warn ts^IXt* mm 
ympt to izpmmtm in tm wM*fM«sldn arena* law m# £ve 
Jtoetls wwrtgftties af toe wera li&fck'g £&!&» 

se? eiww# eeiiftidsrftfel* 4*l%?r« in to* tawing of tto *. 

to* lew at %m& to? tee leeftrm&ere* end seer. injuries 

ftflNft Io«ft of t^e . 

te iw toe Bftf of Ftolati4 toe »to«0Wftr 

wn i»t| tfeft Wftft s*0W ^aii of ton siaff!tew4 

i a tow Tim- wmb®«kI 

## fanit toftt t«e «3rw ina.i*4ii nowM m#mm m toft ton, wi*iie 
toft ifttorasfetftr witfe powerful witnr p-Mas^ft* ev^n 
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teteg in IXtm Mite tea teip* eaali «a.te gite 

te# tte a 14. 

te iw tee a&rnmh tp $&m& lu fmil 

tee vuwi* am prtpmr# teem fsr s>temai$a in tee winter 
6$ad* tlnm* f&ei provide «m& teit* wite terltetel® prwtjs- 
teat, 3£ite life# radio mti^tteriiU ai*d pi lot lag irntrumstta# 
with an teiiadftnt rapplj ®f pro* la 1 0 ®$, ate* 

tee Ministry of SMgt&dft fleet* dapmdiag lapon tee 
tes&a net hp fer tea fail - winter mtigttiw* dlstritete& 
el* te£ if^myseri# ie«i)imt&i3g tega* tee tearing M meeta- 
teg telp# &f mpBim%im& in %wm te# w&lle 

tee tetefa of tea part* &r*4 dimeter® ef tea ateaaailite agefselaa 
ss&fet teas* raid? .far np*rfcti*Hi&» ail -at tern tteir order tf 
&n& prat id® them stite all. ®®e®asiti®*« 

tm Hate sf teasel® ®«l®gt*d far &p®r*ti®m id tee i m 
mm&i%tm& mm «a«HUAU 4 with tea in»p«®ti<s*ie ®f tee S&&& • 
t^ritias® mg&afetr* in pr&$mv %%m 9 m'mllg tef&r® tee first 
af g3f®afe®?» tee tMtoie&l ea&diti mzm of tteseia are 

te««K*d$ tea mliafeillty of tte &ate& «t®»* tea teter«- 
tighten® ef tee 1 %\wm % mter& end tea flassiees 

ttengitiee of teft deals®® m:m4 tee *?*te* sf tte 

fa®l heating* end ktetues even teat nf tins mter* tee 
eieetei* mvigetia**®! iti*trm*Kfc6 ted teartelSgjtea* expiate* 
m*a and §>mpeiedi*ees far act lam of tm and fire* 

easteteieg mmm* 

Xmmt mtm are d®te«te®d good sen *r® teelgoed w&& 
will te fmpmrnibim far tea fell spe^wetioa suf tete t®es®l 
far 96ml and ^ndteteited wsstm in tee e»ra® af tea winter 
meigtttefi# ted aite mm as^teisteg a eirlet far 

tee esste^iod ef e«®&’<*F®s te te t&&®& at prop®r da dm* 

A fcter^jgh te®teis^ i« mde te is« teatMr te* wasals 
itre .pr^i^fd sfite tea e^rseted elsarte disd telling diretei^^ 
give a ted -Aiaate ;a«tmUm te ter eaptelr^ 

and tteir eteff* mpmmmtlj thm* tea emt fsr tte firat 
tim t® rm&mmlhim im m*i$fcb'bm Still 

tim %n& pmmmml of tfce ftgstli in eteteM &wmr# tee om» 
ttet art etltette te Iteatfi99t tee ariater pm. i®d» am 
e«fe.4tettd in atdltel t«*teeti«a # aad teiid tea 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





X 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


to m « t«s* tasso um t)*¥ «*w »• A 

scMsuzM f^r feMtto# *s£ olti-jp** *£*fc*8SU iitrlss® 

*£$ pvm.%»m *m fe&»r4 tit* *fel33*» 


ful Mtfitk 1# i# 


th* wBCtttar end tt» i«« «®&*lfciM* lm V* fnwxt® & part* Mtf 
sress far feits JNMUMMi «ff tt* ?***?.*?* _ 

%m msp&im smfc la ***wia^» ^ 

tfe# &*a$ t*y4rol<^A**A 6lt**ti4A# «*jpo£»il£ r&ju$m- 

ais# tin* Xs3«c»i watlaor 

X-ft tit* -^rts 3*kt®& at* te 

foii-i*rU§ ttse u* it* 4X3**!**®. 

■t.U M trmtgBA m MfM xss ***»?«*»«* *it& w* ^ 

^xmat mm vltftita tls* %%m* XlMlU rtqpi-r** m .*** «U«*t» *a* 
alo# t&* M***#*ry £&*£ *^^Xi** f th* lute*- 

oat la# vAl&* 

i*v^ „ _fc - JB-. ... J*. A.Jfc.j*. i AMKRtJI^Ab ««ttt £*at4tit. I i&v.-i» fe&A 

iesw wajursw v* **#* •■wpw»*r 

..ariaO* rar pesaval of v*m*1s -, fcftajE ar* Isar-aug ;.'r*e-.»e 
laslaraafeiaas wftich will a#*ar» tt&ir **£* ***f»*l» *la*S 
with tkm mhmmp** feUey •*» *«ri*is® sat * atteUM ®»n a * 
4U$«ittsa rf ite* w*»*l6. whiste »»>»* 4® n«t iateasi ** «M, 
s.» sUwlna VUm i» «» yinteriag teptas aad 3*p*tp ««** '•*** 
*itii ®>1&« (Mt ttwrtr fail mmteam$p ****** a»® t ' m }l r * , ' alt> 
b« aaewi*®4 . As kh» ».jiw»s af sfcl^laa is peawe«4, tfe» 
HtwM % mm& is mwrt trm apapafeiaa* ««4 i-* 'aeiag 
j»*«8>*p* 4 for tt» wi»t*P wwair or *«»»»•&• 

tar tm «mm 4* «Mi«MHi t» *mn0to» i« i®* 

•r 4 •8B*«t*Uf fat tt» t l l lu l UMW . «*• «®**respaa4iag *»s=plia* 
*»f aick aaauty fu*l aaa isdteplaaete is tmUt, tM sr#»s of 
tMH vWNli mm prmrUM *14* »»» #l«WOa*» «ad i»tw»ts=w 
fsr euituml pmma 14# * 

«(»# ?ort eai«fs otarax 4*® r®piaa«»eat s»^rl&ls st»re4 
la tM vw*t*amm* f*®y •«• c*M«tly MJ4 far tn* tos*»l*« 
aa 4 eoi»';lai«aass af tk® p*rs»*o*Bt sawlf »f raplasaasafe 
iasfcsUstlona aa4 s»4*Pl*U, *migm& far iiftMt*vi«« 

» t! d 4 a aa% sinii «»• sMsftl«rif»g aw as# at tt» mr 

aitm ptmwe#* *wi ia ^vagmr tin* ti s*f c-asp 1«4« tl» 

g o agp y a #«H»li*s fop imtl* ss»»l«atl«9. flu iaspaatia* 
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chi efs of the part supervision* the port captains ere cystem- 
atieall? cheeking on the presence of the 

supply end tteir setdiam for prompt distribution of s&tae 
to this shloe sent out with the task of lifesaving operation©. 




In mh particular ease, depending taipoa the aurater of 
the ship# tewed through the lee etemeia ana the distance at 
which the guidance Is perfomed # bte Minister of the seagoing 
Fleet, and in ease of a restricted volume of operations * 
the direct or of the stccmhlp agency appoints the chief of 
cne iarareaser operation* * me e&teidaey far the position 
of the chief of the Icebreaker ,)p#rctiops (guidance through 
lee) is submitted to the Minister of the seagoing Fleet 
usually bj? the chief supervisor concerned with the safety of 
navigation* from the number of captain® are possessed of 
experience in the sstvijgition through the A-retlc region* If 
the volume of the icebreaker ogwratloas ie rat her small* the 
duties of the chief of the icebreaker taking are laid upon 
the captain of the port or the chief of the ctaaa&tiip opera- 
tion* « From time to tine the Minister of the Seagoing Fleet 
pieces the duty of guiding the ships through the left and 
broken channels upon the chief of the atcanshlp emwBHm.icatie*i8 • 

The chief of the icebreaker opemtioRa is appointed for 
the duration of the icebreaker campaign for a particular 
section of the sea md for the entire basin* its the operative 
natter* he is subjected direct If to the chief supervisor on 
sea navigation safety, or upon the chief of oca# of tte saaiu 
offices of tte Ministry of tte Seagoing Fleet (by tte order 
of tte Minister}* 

Tte chief of tte icebreaker toeing will directly guide 
tte operations in tte corresponding area and la sesis possible 
for tteir successful execution • 
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The orders of the chief of the leetoswaker ogewatioae 
in the matter of the towing of the weeds through the lee 
elmmels or* obligatory far ail the parson aoasamtad with 
the navigation of &feipt operating in the lee# and eat* he 
caoeelled or changed o-aly through the order of the Slaietry 
of the Seageiag Fleet# toy the chief auperviisor m safety of 
sea Jiavigetolon# by the chief office or the director of the 
®t&wmhlp eanpacy* to which the chief of the icebreaker 
operation* ie subjects 


The activity of the chief of the icebreaker -operations 
ia gowned by a special decree p by the instructions- issued 
by the isiaiatry sr»i. tGt&wintater&ei eo^Lltteecj* and by 
regulation of &ame (thue# for i-natane*# the mala eeagoing 
inejw&etoisn of the ttieietry of the seagoing Fleet has beec 
eoaflraad m the lfcth of noveiaber 1951 in tee n Xm%Fm%%wtm 
to the Chiefs of the Icebreaker oi^ratious of the Ministry of 
the Seagoing Fleet’"'}* 

only th&ee wseels are autaerisee to do tow tag in the 
loc# which are not subject to llmltatlona of the US&B Sea 
Segi^ter for sailing in the ice condi ti one* 

In his work the chief of the icebreaker operations la 
guided by the code of commercial sea navigation# by the 
regulations for the e.hipe towed toy the icebreakers through 
the ice# a© they have been promulgated in the Sailing diree* 
tio&c# toy the Minister of the Seagoing Fleet# in their 
reference to the problems of guidance and sailing of the 
wsMla in the ice e<#*ditloee* 

The chief of the icebreaker operations la the ©uprise 
authority in the operative activities* over all the lee* 
breakers* the Icebreaker towing Imwmtem* the freight* 
carrying auxiliary and other etiijpa ass igned for operation in 
a given area# fraa the moment of the beginning of the ice* 
breaker cMpalga and up to its end* 

The vessels of foreign orgenlaations operating in the 
area under the authority of the chief of the icebreaker 
opmmtl «, art alto subject to him in with the 

special decree promulgated toy the Ministry of the Seagoing 
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Fleet, together with toe aeggaleatloas which ere the 

of Midi mils • 

it the eras ef the lee guidance is serviced by reeo»* 
raisaasw plane© and ships, special ra4i& at&tloae* 
synoptic &&d lee intelligence bureaus, they are also sub- 
jected directly to the operative authority of the chief of 
the ietorMfce? toeing* tl#* chief of the icebreaker toeing 
is directing the argsaleatlcei and. the execution of the- lee 
condition rMonraisaaoee, watches systeMtieally the course 
of the eynoptle processes , toe movement of toe ice masses, 
bre*k*-up of toe lee and the freezing of a certain water 
surface- He is checking o« the information contributed by 
to® ships tailing In toe area under hi® authority, and also 
investigate© all the latelli geuee leading up to the 
fui a&d #afe navigation -of 

fbe chief of toe ieahreaker operation* organ lees the 
dispatch connection with all the vessels curating im him 
eurmkjt »lto tow dgraea pead&iig ^bSaafitolp agi?jsrai*ra, portal, «®Uo 

offices, and is also active in ecogeratloa with toe chiefs 
of the icebreaker operations of the adjacent areas, la all 
problem pertinent to the organisation, operations and taefci- 

cal m®yr %% . 

The chief of the icebreaker operations has the right 
to check ob toe condition m& ready availability of all the 
sseem assigned for execution of the plan hearing on the lee* 
breaker towing of ships# * he can issue orders to toe captains 
of toe vessels e*igaged in operations in the area of toe towing, 
demand accurate execution of toe tmim and diagrams of toe 
trip, toe let on accurate execution of the sBSasurae on the 
pert of toe organisations of toe seagoing fleet disposed with- 
In the Halts of toe given area* This i« done with the 
purpose in mind to secure a successful toeing of toe vesMiis 
through the eteanoels hrefem torou gfc in tor ice areas* 

Al-oag with this toe chief of the leehraaker operations 
has the right to demand also from toe foreign esggaiwtloas, 
the ships of which are sailing in him Juriedleti oa the 
precise execution of Hla orders and toe regulations set up 
for this area of ship conduction* ^uite eftea toe chief of 
the icebreaker operations im liable for toe dseak-*«p of toe 
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€& tftfto.lt ft ttfEMARfe i*fj£ tfeftfcli* rftftMlilgft&li 

MC3Mfe&am «a» aa* a* m a*lat» IQ tte aiaa'ler freiftta- 

f**^**** t&fi? jMNHpfcxmUftft ft** fcfeft ftftMft r&r ftftftfljr* 

■*'^£ wis# Fft&aa* hsith fttfftl M wftfcftjfr* M# al$ftftte& an t&ft 
2S* t *? * te *«4 sssasfclis® of tft* fwl^fet e*mvr 

T%&pm%tm » m it itm 

mm ft Marl ty *Ufe tte tm&m&rg mam m®4 

*y ts&ft Jharttsftp 1 

*** ftfrsgt tlift ia| &f g* t©#^ 

^fWls^r «aat*4tt3» m§4 1© aamaxssg tft* «t*n«ltit> tmm. 

aa^taisifc #f i&& Fftaaftla t&roagfc its* &y4i*#ft*ftfcpfe i« 
&ftfti;s.3a» $F t&e FlMtft fey pFamlgM&ayy; tfe* o**<§ftr ia th# 
smiil-ag diyetu&ift fc* tfe» Muplanv* (JfMKft). In ttma* 


tia® -ofoimt t&ft i&ft&i'Mjgftr strati 
sjT imui®$ af ife* £ 

w ftb* wmvJi* iiaro%i#i tfe* 1 a* ml t &* swiml ■ 


&&& ftawHfe**** t^i^g 

sapdftr o-r ttm 


It la t&& &*ty aii fcfeft ®h\<stt tin* im-&r®mkm* 

%i®m- ta $suM tfe* m*mt tmm feotti la rtan 

^ tut um. » mn m &mrin% ** tte . ra***. 

mi* %m% tm %®mmt\rn of tt* wm»i» witfeUt &* 
itmrn at is* wtor af t&» tte afeiaf <*f ^ 

aarriaa it i'?at tte torr#s^aa4^ 

^taim «rf ma parta„ 

ckiaf tte i# -feti 

t&$yt all tM i%tl^3gl MAaiaMm \9mM®£ %® < 1^1 ©k an4 #*■&£&■ 
«m4mts.»a »t <fb# we*»«ia tfcrsu#* %m lm timami s. if 

«S«» *•»««! ^iie aowaueWMi b? «n* %,mhpmme t »s*ff«.-» 

«wa t*,Wi» ef this vassal «««4« *u* «m «m«f 
**,*«• iS*h 3 P«aS£«sr ©camtlaaB mmt f -»povi4e aatf din«& 

•11 «* i tf««avla|j sjjer»tiasiia wsA&v tfee pi-®vic i-zm »m«riMj 

i» th* «oa» «» tfe* «0atMMp«i4U »«a «avlgKtl«n. 

, j,£? ***1w#* sf iAjwlM «b 4 <lsw,fflte fe» t 4as 

*S® # r» a Jf th» l«#few»fe»r ^«Wktiis«s 1* aaiiisdl to tfay 

far t?«s**ls T»#«d hy th* lavhpeskvra fh^*»|b 
W» flhiaf of ia* leehipvsker ®jt«*»ti»«s ha# t*» authority 
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Vi stofeii to to* supeyelser* %■> to 

wte to* fc3fl*to* af 

to* to* ie# fas* £*&4 *lsl*t4^ 

ro-I## of s*^I§*fcisii iij to* 1®* - r*^<s**t for 

to large »«i4* 

dirMtle* is #ea£a*tM * a-toff to to# ttffiGQ «f 

%b& to I* IT of to* is*#***#®* 1 ©p*s*Lt&o#ii&* M*fe*n «>f to# a toff 

&f# ®&gag#£ to to# i»p***#ie*i* _ <4* to# fleet 

tofeoliOTiK * fcy4r t api$iiliiii m4 

titonu to# «*9tet**tl3c» *f to* staff *&4 it* pmpmmUmi 
fcr Vm &t to# tm' l m l« & wm&tm? af 4&fcf 

tormarifcaat to# #r*to»t4» , y #tri#6» of to# «M#f *f to* s«* 

to# mwmml gp^&^s art »£r*a##tod in tfe» ietora*#** 
tontaett*# staff ivS e*s# of l*rg* Ua* wafe.WJ 

tog s^SErattsa*! ■“ a*t“£ ifi#* siriatiitfaaQ,* liaise 

*y*4 #i*#*l#i fr***#* AIow**i<to vito tfeto to *om# #f to# 

3 &&& 1 & *am 1ms #?se gp*e*»li» 1 f^r ®#to ft#14 af 

<^***i#a»* «4 *#* *t*#i»Uft* to# *1** «#i»9*ft*Bt Ktfiiti 
ftol4s #f ^*m%t&m* m vmimtlwly #»*11 fi*i#a #f to* toe 

^•vi- 1 1 S'tSSBS facts# f* ®S£« w# ®S# l^iiSiS t'v* tt»# 4M^*r*Sp0^4“ 

i^ mm&#m *f to* cm* aunt to to# #«**w;»'0rtl<»ft 

of til* #t#*a»fcip #$#-♦*# f#s » f^r #sa^l#* fcfc* ##««ii**~ 
- fy**$t-a#* eft£it i$s&£ ts» the sauries *^r 

of toe -^f toe lufcis^t f» 

i?setaet€^#- ee ta the i itoto^ eeretee* at#% 

T» m%f oi toe «hi*f ©toff ef ta» iee 

is toe es^tofcitofci’S** ^ toe- i»f to« 

% to ff § sfttoi^§ ef ^toasi sa4 ta# ^ 

vtoMtop to# m.m*mmim %&»%r mmmmfe l<N# t fwto#** to* 
ax^iKlM#iM #f to* i#« ^a^to****** ^ to* #rnl s**to#t> 
Mmric* ^p***tki*«* toil ** 4i*to#to*3P* # litiNs* to* 
toi#f @f ^toff is totoito «^to**ti**ll^ tof*w»ti®» fr^ 
toe to^toi^e 'to* tota** «•» tto e-tos:tol #**ti«w* **a 
airpl**** to*to to# to#ito#i#toi *** 

eetoltlea* to s#14 ar-to^ 

ja to* #«8ia *f to* ®f to* totof #f to# to** 

hF*#k#r tovlagt to* ehi*f «f #toff fiw*aiMtol|r 41s**to to® 


! 


* 9S ^ 
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STAT 



tt# %•* fcfet staff? J 

^ foeX at* wil «e «&& v*t** *fc I 

IM Msi$* -1 

■ i 

#1* Mtmtf im amt&wiwtMk %v kmu® itr&tf* &m. -1 

im u*# t$mm ®t item &&&£ a# i«« . j 

3#mn& ■»£ tl m n moatit&wf «&$ my^rta * l 

;J 

ttgttB ll» £e*l# »r tfe* i&e t»«iag of use 1 

&#%«£! **£»**$ am4 nafou?* -atf th€ *$**.* *«a*tiaifts Use au»*i*tftftt 1 

e&Utf if- foa? fcfe* fca*K of ie«t &r» «&li at* 

tte* $&mt? e&iaf at atmtt . 

If fctH& of xaa of th« wee#} it 

v wjf £'2s# Xw-H &!&»*««» * eXSftZf § wt^-r^F ill so 

-#£4 f«r *s*r^*ti*ii *4 fU#r » An m^pImoM pilvt 
iiti am* Ut&re asm tm *m *fc« gf-^uol,. *om &f them 

is mml-jg*) i-s Us* eklef af tfe& 

tte *>f #• c*ms **»?»J!Nfe* *fa «** 

t®e TCte^^is^acm &i**4ti3r t ^ feXft tt.l$« t# fcfcfc 

Qf iG*tos&&kmm m£ t£**lgj&% *mml& *hie& ms* ss&*i~ 
gftting i * 

T&& «&!•£ «f Use lMtaww**? Ht&tmim. t&*m 

i'^pSf fc&4 lxaMI3..%o in regard t# t^r# 

s&*smt&m m& ttem m% 11fS% t%s? %m&z mmmr 

lag fi«*t oa all t&m womrn ®t E« 

alx-^ m iifitMUeatidB of tl*e of t&$ 

««4 m full &emxs&% 

mm&% tm 

ahimt &t ti* i#«i80WWMs«^ 

$&& mmr hia atmft &r 4#:iN»aa4i^ 

tfe# am m qmrtrnmm m %%m m a l*m&~ 

issg a^4 in ly 

sf tte twicng ^ifitiimi- *X»^ ^ MM Ha lip* 
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t. 


Lii* 

g£ Msalafc M. at -in . 


£r# x •$wfcf« the^r mre t» 

in the tm mm h& mtjiiiaed&ireetij h$ 

mtmnm&ic *&»m? in tto# part to i&ey or 

«sa Nr e*wwr>si %& &<m* *£fm 

forml a £ tt* ***»#X* In «i«*Pt*r % t%& freight 

•seats frss* ifee stMnsfei^ *$*&•? **4 setara to the its^yp 
*•*&•? f^U#»ira£ tbs temUfttlo* of the trl&s in the %om 
wza&iti-zm p le nmp*iM& &&t tog a •omlttm ar author- 
ised sctui* **. toy %hm freight mmr- mn& %to# «arr*#- 

st*M»!tii» Mmmmrnm k troth the fc**4 r*wr%} 

mud, m far m $ym% itolm «ith tm parfctel&mfcis&t of the 
mi'&mmkrntivm of tiro s$&3& ggaritia* Register* 

*f}m sanitt** ©attics fce wwk in tM mttomt of the 
**f &h$ eh ip* is ahMk.lisft la tte fu^t plm&m* %$m 
«•!» paper* - the &ertlfi«&fces * ei» it* 

4ete» the re4le static* Miijifeaey mm&it%*m%, 

&mihor tog the ISSSJI Merit!** Jiegisfcer far the vessel 
to «&vig»t* it* the ie* monrniitmm, a etfttftette sf the lose 
r»eeg<ti«wi imt&M&nt®, the set mt the ill Wmritisan Register* 

•feast the mrtltlmti^m of the veem-ei* #t=s* 

Aft *war4s the is eerffthg a 

««ur»** of the ©hi# trail* the- -sleek, the lo&4 

mppmmtm, the eeefctoery, *&4 inside the ^metsee. 
it /give® a t«f| detailed an the eeeditios of the 

vessel $s* •sf**i*llf provided £***«* at the tie# &f the 
reVert-lafit Of the Sfet£t« 

lul the irran^lari tie® # #ti«et #4 4 ori?ig 

timteation#: mM also la fegar4 the- 

e^aipeant of the s-^lp aa 4 the ampiaa^t a£ the efeif 
•re mil served 4em la the off leiml Ms#re* vhatewsr eeri^tt* 

4 «f«ete fear* heea 4 is©owr# 4 # wliiA ••• a 4 rt?«-«l|r t$i# 

is the i*e wndltizm, the ehief t>f emmtttm 
tsam&imti mly »^rt# to the vmme mm tm mxrmmt&r of 

the mt«*»iet4tp 

| ^ the tte eteMmhip the i 
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mm&Xttim m&m 4mm, tm tuum of the m£* % 

tte in feme in tbt &h%p 

*■■-•*&* <?f t$*a lrn£umm mie4 fc# lire a&4 p®%m% ■&&% 

%m mmm •»<* tftr&tgfe «gt$M £*s%n 

it ts&& &#*r? mm®4* 

to fc&fc ¥4&&p%Um * papers coaMMlng $&@ v#ag«.2 

mm mm t m&m item %'Jm mu4 pl&m -&S tfee rtM$*tlta 

~ ti»t or ta* f*i «r tM r«&fe 

Mt&ljf $Wfci • &£. ij&tt ,i «*** nfc8R0i i£ 

*«a its mm ts* tilt o**?*©r tte gam#* 
ttet Mt ^»t€5 detnetfei & 3 f tfce tisaaiitaM** it- ^5 

S-h» of %m hull, a «*»ivy of sthidh m wmt, toget ’mr 

wm mh%p pm%&m tte £&& ijpfet $mn?* 

B&l'M m g&mmtt a &pmXw*n %m mm-ptiun - 

:wimr i a «wt^f»a «a# for im tUft i» flails * 






fj>r 4ta*t0**. 


• w-r $ 




tlMfe uaitr&l^^i, oa tot bami %%w of tte 


gagri*** in tte $m$*m of 
u fcw» a* ^#4 m Vb* pro&j #*> ^~~"~"'"~ T " r " rT " lfin " «jf 

imans^i — ^ r _ rr .^ _, ,._. » m*£~m 'l^ ]r m£rnm vaSXTSS 

“ * “ 

33f#r«-tWt of 

^ ifiww* irnnn '«** — « , - W $»*"«&«. 

1 1 oator tiit m*i%.%m mgmtrnt 

----- -- ---r— - j -.- ***4 W*W»tttUm tf Sfeiip Afeir4.t#tm- 

tion in a f Hi© cm^tnin csf tH# *hip» C'-sacsndNis 

0^«pn#e _ ' . mm drma 

m tto iMM far 7M»ptlnA i« tSft ^SriSfSIlSn ^ tlit 

€©i4 a^er^f trade* ttm mirnimm U% tht 

to4' 


#f tiw in u» 

^ wttns t&& te-la of 
,-l9S*# wii^p 
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A. fassaatioa rf the aki p hm man asd* va tfca Mart 

of - . * 

8. Flwti&g at tbs drafts of tbs stars . r 

of tbs bow . 

C* tbs pla®» of tbs last dssfeibg of *8* sij.ip 

a) fersagbt isto dsjefe tt „* 

195 - 

In) rswowd final bb* steak " * _ 

* 95 - 

C* 3egl. Mists of ©ftartSsOKi opsratlaa* * _ ....... i 

- 195 - 

tM ship ins® bwfcfi fsaad is %m foiiawiag, Mnaii 
asatiUwt 

1) tab* *t*a (tb» »res*«at of distortions of tbs stsa* 
of tbs **•&# basim aowodsd rivsts, soaditioa of 
to* stsuat sdjassRt to tbs staa* e-oS of tbs 
stssplag); 

8) tins forspssk (tbs wasbsr of «*at| e»etesd* balls* 
bad efewal s f rai s m * tbs kmt float'* a**3 ssaasstlsii 
ties* tbs boss* sad floors s»tb sat aagta tars »r 
rtwti, bant bssas* best «r srasbsd 
strings®® » tbs gsaswtl suobsr of lows rissts* tbs 
sslsstt of astsr ter boar* tbs s»we« of 

«MMi toabih 

5) tbs plating of tbs boll (tbs saa total of ww*sa*4 
•ad sarredad rtsats along tbs satirs ball* «itb 
tbs stBtssblon af tbs forspaw aed stars ?*ab %*si«b 
ars *#astftsd ®*pa*sts2F)i tbs t w a ssas s of tbs 
basts* tbstr lsaa&Mut* tbs «^£ms of tbs bast-la 
alasss ssd arrow- of tana* tbs »*•***«•* of asanas 
is tbs sbants * tbair vttbi sad lamgtb* tbs mmi 
sad *arrosl«» of tbs plstlag. ft* trass* of tbs 
fawssr rspairs ars statad sasarataly . % time* ts m 
sspasial aarbiag of tbs sarragst taa of tits boll 


« Igg - 
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im® its toe of 

olatinp &n& to# %&& wwa t 

fclspmg to* *e-U«* tell, to# af toe £*«*• 

§$**& af the toll eito toe of %Mm 

geffeotive to (Jtar of the *u?«. >f 

tadiirt* to# . »u»ise:P« of f2*rae?5 and 

of elating Mlt); 

ixyttn pmk £u*e of th€ &*&*» e^eise.d.* &-4 ju 

e»**£. of to* heat end eons#**- 

ksmi to* &aeee ahd floor *tto the &ufc~off 
angle ii^pss or 'mmm* riwto* to* ii^ssher of Wose 
ri**to# the *ater as it eem* hour, 

^areseae* of «*M&t Ns&e&Ji 


f *.ig* ffeaft a&iil atifi&r 


o. 1 tls# fe4i -»j8KJiyag 

defeat* } i 


6) the ftseber ®Mmlm {u<$m of toe l laser * 

toe tstiafeer of & 2 Ml tlss of the 

it# ^aKfear of J*mt * on& 
*&«Ss abator to* In# to* to*» to#& is^^eiiife 
bf the ftaefear n# *p ^ ^aarltto* 
:t«gi$tor> &**4 to® tot* #f their 


f) a$«&a« (Mw 
^r*e*&«* of 


fe g&to*?* toe migjfct of » «&$.. toe 
irn$m*im ) j 


4) the iatojal fct*l (to* pi"®®#si#e of lajasw* ajwto, 

&t Urn aonwdM a»4 wea»n®ti rivets h 

• 9) totofe***® (toe a**#***# of the tsNH*to» 

toe fault? ¥ator*tlghtnee^>i 

la) the fe^itosi (to* *T the t&mm 

other tc*j«rl®&* ^ygrmtm *n£ $*to 4if totertlpht^ 

) > 

U) &tew (the psmrne* e£ to-iato* toe ®M*#r o- 

weak* e^watod *&& Itottas .rleato# e&a&mois of t^«- 
a toe to of the idMiag a^Jaetot to the etor® i? ^t # . 
toeir ri**fc!«f; # toe t-re»«^e #f e»ek^>; 


- %m 
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tfefc fete raster 

hmtwmn fete mm teabtesfet 

MtwM* fete is**?* of fete raster atei fete rteM* , 
fete twist •** fete r*M*r «*te 
u&te if fete s*$*f tea &wt}$ 


fete {tte -^-Bizm. 

m %hm hisim* i 


■<t fete mimts ar is 

#f ■«**&&&$ * ferte«s 


af wx&Ia* of fete «£s*s of m fete m*M* 

r?~ m mi&h fete te® te*n te4«* 

tff fell® &«?#«} t&# S£d 41#teUB4te*«te 

tetelfeiajg -f fete tete»U&s of fete frlatea 
fete If fern? terr*}> 


or^wliw steffc (fell® of fete 4m#* oo* 

Sniff &V m * ~ #j*# fetef from- teteiife*^ or fete "whit# 
m&k&l- &l**2?&&te tetiwteii fete eteffe ft&4 ts-y^fex^^i ^ 

-st fete teefeittg fi U<Nt ^xtk »%ite teta*ir_1te wtei** 
ticm of fete tefer mU fca* ** fete 

ti$$& §*f tM i*&fe vf tte ®te* v 

g^frigi iN^&i* 3 # at tte 4^-fekfr i® 

4»*i fete wateTHtigtete#* -of tte teteAftg 

hm* fete of titisfe^ -.>f tte ?**&$&%*#? fetert) 

fa&irw (fete vs*£«$te of fete grate® 

tte ^tefeins atf fete faite site® *f Mat* 

m$ otter i«#asrte»}$ 

raiiliigfc (fete fs&sster of te^-fe or teak mxixm^- % fete 
aiteamT aatemaA of tte mxxu%& te mrte4 4»a/i 


•sp^®wferM^% v af^ (fete of teat &r tester. 

ml 1* <?tter .i^.|uri#^h 

tte (ite of tte 4 ma@» &q®& 

%»■ s*t tlste): i 

(fete ^ster of tte- w&mru 
t>f tte &r tv ‘<®*'i or %hm*t fetefe fete wtetedjj 

mcio 
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ft) totaling of tin# toll (tb* tl am of ttsft is&i Osar**!#*# 
iMlmlittg, uf its# toll mod th* af itae paiat)* 

fj) i&* KlM&laaii (inetole&i eaodvliiit*}; 

f4) Hi# {i##lt«tl3Sl 3o?i4iti^)i 

f*>) ifc# rnd4#r is^nlw i&tQh&iml # 

fS) the? last*! i#4 aa 4ft#k (toofe** 

sa 1 «1 It i &ft ) | 

f’f } tft# &8d 63&$ftli}*0$. its# 

tmSmto&l of tin# tosa## of tfet ro&mlssg 

&n4 

f 5) otjfesr it* juries ( 4S ai » i pS4 vmuhkia&vsn* 0 ib* 

tifttafefeft* <*£ tfa* otbtr 4#t&iU sad 

lfl#t#sXl4it A-'O*-*® OS* tb# &f its# V3M5MM&1* 

^btefe ««& %# 0®®si*g34 wfctia tit# freight loading 
ypmvw&t oaa mrm m}» 

f $•) boit#rSI X®#-!. fe&.Ofl ) # 

'50) tbe of t$s# #041 tetl fa#.l (at*# pata 

4m& m ilwmlj ftsti&tto&fci the quas&it? of m*s&) 

m &m*& Um abip at tb® sasaserat; &# it# 
sN&oo^tu&n for #ba«#r ) j 

Jl) i&B M1M«9 of tfe* wmhim ail | 

3f) ttt 'mlmm of tli# ^ili 

35) tin# Imimtm of #M oil| 

>%) rmmin4Gr of uttrvmmm} 

M) Tmimm® of tla* r^lni ateafeoli 

56 ) feal*M* of tn# 

>f) ptm reaem on. 4«r*fe<si& aot &*«** 

iadiaatad in t b# point® 
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yB) toe ®Mp vm *r* mUiWi to* ** toe 

tag ef ttMl Wte#I (tot 4(MlRlt stifled) | 

59) jM^tx^EiK about tot twms ae is to® wjaoapt 

to* Sl^i^s *f ins S**®*»# is to tM *&*P 

ai*??Utm ted r#«* S#|)U«S {to tot etotMeat tae 
Hit «f to® e«Wi ted toe 
|mi«« &?& attested ) i 

40) tot fo'ilosriag dteaMAte **** attoeiWN* to tee state* 
amt (net log of tte 

41) tee efeiv tow&d te *4ste£4eeeil imi tetjFtey'ed ti^nea*'* 

tot yeas** state f day and, to# Xotsi tiaa)« 


f&i# fftatoaaat ten tees ditim to * 

*** 


^ifii^ ml oil 
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reoreeo&ietitea of tzhxp lexotm&i && 

1* captain . . — ~ — ~ 

2* First mt® _„ L ^, 

3 . cnimt i rr r »— 


: 2tSMlELi2* 




la with tfco w^xotioa* tM «*rtai'a |a the 

aatikeriMd iwsigKr and ^si*^ ta* 
ta*r«S tit* atsii;-* a treated ***•*» of the £e*i#t fcaeiaUat 

State* a person* to alia* im *fei$> te4 ta* life of the #*r»sn£ 

&&&&P4 hare N«b entrusted* aa& aia# ^eraoaal^aad ^ma|a- 
sire y-T 1 ^ ^ %. -fe- %,s*a.fs i m hoard tine aliip has entreated « * 

i&$ m ae&isa* tine ha&Ie dsitiaa of the oaptaln kwm&»Mt&X$ 
in i^ierd I® sail lag in lee aonditioaa* 

If the f»«#l i* aitartarad afeUe sailing in the tee 

a^ditlosia, tfca *a**tata la ai^»ardlt«ata# # fr» *&• *MMt of 
the of W afel? *BT **• freight agaat up to the 

ramst of its return te the alii*? owmkp* la regard the 
$a%&*j*$ of o$^retloasl set-up# and eoljr ia tlsa aaainiatra** 
tiw aattara' M la aaaerdiaatad to the §f to ffisti, 

that is tts* aorr*apo»di®e #t*ir* agtaaar* farina the trig 
eaafeaia of the teasel la »dba*6iaaftrt to the aartala sf w» 
loading ieatraa&ai* sad to the chief of $M lee eeaduetlea u 


Pootaot* it statute of tfe® Samoa on awards*** 

going Slltfft of the float or the «SM\ 

Artioi* €i* "Tat JteritUE* £*«sta^artafclo® * 
J ®m-&m - jUorii&gmd* 195®* 
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I* ta tM ete&aim ai$4 regnlatlom of the 

teehe-leai m* at the veaml* the cantata at IM afclr* ie 

the ama-ea of the krette m&igfittm fey the racia- 
lism for the ahlM goide# ihrotsgh the too 

&iaag its. fall «'^i« of aei|ti*&ee the cantata (or hie 
Wlr&t Hate) mxm a. th^ro&g* of the efeangi^ ice 

eoo4Xti<»i*»» «m* 4 4e*«rxfce* their in the shl*-* ios* 

If Ifei afclo Ip saiii&g m it* mss* the ea.pt^.ir <# heatdes- 
a&tMtl&m aa4e ir; the log* revert® also c*% ice 

elhaati^ i&* a s^mlax las afeart* *«® ea^te-isi ^ekea ■ mxX""tm 
Maa&ree tm srger t© eeciUI &&y ^oaelfeX* l&jary 
the m«me*r» in the lee areaa# as it, i& foll&s?- 
i*sg tSa XMferea&ar it ah&elg temp it* ^ceitim the eehel&n 
atthsrai later far .mg with it m program#* 

If on l%» «wi« tis* &iiX|s wfin assy the cantata 

at tfe» afei-p mat take all am* ares toMunl xt« repair, possibly 
delay* or &t&m im tint xpr^frees? -af the zhi&* 

fhe eaphala ncrio it i» the afeio’e lag and the 

official all the m%ml or isswa 

lee lajurlaa with the legimtlM of the tin** place m&4 
&itimw 9 in n&ieh the damage h&4 mearrag * and also ga&erifem 
ac far as t“*Mcifele a the maw* »f the d&tdig** its exact 
iaeatioa* at m? at#. 

ill tote ecaearaiag the 4mm$% m&m& fey lee the captain 
report® imediateiy {althmt wait tag far the amt smemslm 
mmtt) te the director of the chit* agwsicy* te the chief #f 
the lea eeorsyiag a®4 te the aa$&*ia of the am ter icebreaker* 
«&& if the &hio Mila m£mr charter* alee to the freight 
smr* 

Jee ahoul4 take list© eemlhmMiaci that aeualiy fey the 
tarws of the emtraet for chartering of the eeaMl* for Arctic 
a»eigtfei'3w# it ie prwi^Nl that %m mm the freight <mmw hm 
nat feeeii! notified (or aetiftM the areper t&ae} m the 
lee darnge aeataltM^i fey the «Mf t the freight emr elli eat 
fee Hafele far eey dumga* 

Xa the eo^rae of eaeigatlM the cartel ^ set a4n.it to 
the ®mmts & lag feridga m4 the gullet •» aahi,« the aeleatifle 
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to tea for aiete»fci$» of tea 

ssfmm M wite tea &ttey ^ tH* tea tea i«* aitvattai* 
lad &i*o ooaterato *ite tteess Is tte aaeteatioa of tea seort 
atelgnte to % mm* 

*m?mga&&b te® %i m of tm tete v * stay l* fete »r 
at froigte loteiag palate* *t tea ?Xmm of ttiftir teUteittg 
0r toiler «t&tess8&fc& At* sMf te# tin* &p«si# 

vatb te» fci$tetete of ttst IteSftette teFtl*» OT re^rO&eote* 
of te® #wt* iteiaaticg tn* <ite&iity of tte litete 
u&JL«teM fralgte or fail tte tte %%m soto&iif te tel* 

&mr *% lecu Xu aMitiM te that ttey tew to teM ^ 
*a3tev*l*g tte unteiUty of tea w»#l teoa^o of te* ite 
aoteitioas or tettter aittetiofts* or for tow otter rteo-s?s 
($S^ifi#4}» If tte tiwe tte &&ip &» aatente tr«s» tea 
oterterM aoteitioa* tee attain 4i mm m * <l»teix#4 man 
£35 tte tri^ M# 3 teif||lQ» s ia tei&ll In® te^ite n&t tei? 
tte *$*& atetevte* tet al&5 teaerite* tte teapoMi* 
angCtetlixai te ra^ird to tte iss&rowasiesst of tea ahi? 1 * 
opwmtloMi te mm* dtesa tea *£**m« ¥^a?art£a# of tte *r*a 
of tM &***&* 

ktea ase&lftg »sp Ills resort ao tte trip tee telp*e cartais 

is mite* to apaaial lm%rmttmm* Matte* iMi u» atetaia 
mat ateate* aiw* *itt* hi# report m te* t«.r** ala* tte im 
stews 8M tte aotat i £&& e^tai^#4 tte ss&tte 1 ^b» ^ 
mtiw tin* #f tte trip* 




In weft of tte mvi$&%Um m to# ttero art ®mm 

opteifte tetw* for a tevt^teioo Ijs tte lot 

toaditiom it it MteMf/ to sty^f ao@%.|ji®ote JLf tte looal 
to lapr^ro tM o^aotsl -of tte Milint 

to tew mteii oterts # ate lfi»traatt«a to %n& 
teawate teta ^ tte M»viw ^ ite o»p«soe ate 
tea #Xwtro^^aigatl'i»te.l lmkrmm%&. fte •ateiti«aa sf 


* xm 
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W» m mA mm m mttmrm* srnmam, am lit for 
Mw MftU *t tin fWf£p&l$a* 

Mi* i» flicks *i*b Ml tf Ml MwtMW* 

H * •*»f* Ml 8 MMw AptoiW 

*£• &WKI*!§ aMMWftl tWttiMUaN l« N|M «* WWKalSiStti *t 
f*» m tow : nm tmm» STwmjtm lit i«te warn*** 

Mi s mm&mam < ^rt jgm^Sy rrmr Mrnrmmrlitflai m Vm 

amM%Um «r U» ixulg it iafi i« jpatmip »&£ i# 


Mt cantata# «f Ml *K»#i* swi 
****•# mm* &m mm* wmmu mm m 


m is «w **• **&#*- 
4 mim 


** »**u*» MgMi st ww im *tmmrn t am i MtMh mi 

MW Mwafea M£ Ml ASMMNi tdt mm $#»f# am fcfjiMiMrtoaa mm * 

agagial akai ify Maalt {Sfew* (to M»a tto» <*rypii #8 «•§ wiw« 

^^^j sjssssti!&& tr&isssrjgm 

ajfglursnr^r - 

£!Hrs£i^RX4 iySj*®SfclT« 

Sa&S »%BK sHSa 

xss ysa&sra ££a%Hg s &» r &£ 

m 3 aBS&r ^ #lwr§ 


felt tt» 
r4« f» 


is#* tiyt ^nririnn 

j».WL«B&L 

* “ HDP iWWlt 

e» i «# 

ijr 4 3rwil wf fi A&toi. 
■WPWr** «ffl| 


ffff* &9&**9P* •» JWSfM |# MC iMMMM «f 

Sift* gf.ig-^ii-«i.. *mjtmi*i mm** 


ffP5 Mtotodui «f ih » awtmito 
m MWM, MM) MWll tol, MW toww 
»***»*• «• MrtMMMflaai •Mtotottaa# amA 


MW, Mw mrnm* smrnim 3 # Mw 
A AMMtotMw amA «tw is* *ttm ttm. 


- 0 MO 
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mml&m mptmtm will xsmm %m 

to «f t*a> M «*»* 

-Wy $$* f*4to 4&r«w%i«si flatar 
WOWHtlMl «f tl* iWHS>*iS5$i stf tow «Hlto ** 

mmmmUimm in to t&# nwtr ine: ®£ 

itfiftittllttlim wf mwat# 

«!M^l$taMHI» JttMSto to»es*®* *&*-•# «f tort* 

teUMt MtlM mnap* 

z» ««imn*mii With tow Irt* tort to* MrttfttftM to tow 
i«y 3?w«i«w to «to rttfrtrt *nt toy irtMMrtM *mwmw» to to 
to trtitoto to 4rtrti* rtl tow &towa^tort$rt to 
| * %» to zttcard to to* ******* tto jKBtlia* «f «l»j*a*»t, 

to* la«*«*rk« atawSins m to* a®***. mi* •* #»p to 

to* oat* trip r*§mt* on* amt iadieat* *bi*fe «•« tot S***- 
atsm> to* y r o saaaa ©f wfeito *«»id *a*trtssit# to to* -toptoto* 
mat ®f «owitti«Mi to r*8*r*_t» 4*to»to*ttoa of to* toto** 
\imm% 'k^m witotsiwfc wmlw^ %$am 

It to rtftitioa# to* *bto «arri*» **fc to* oowndisfl* oa 
to* tola# to*® w* eh»al* *tfc**5* to tfeo trip ttowt *1* to* 
**t*rl*U, a***** far raa*m**ttetl®« «f to* art* tow**# »w* 
to* aar&lnap *f to* sfctaina* daptl® an trt ittartti to* 
aaaaora* topto, to* •****•« «tor#etia®» of to* **•*•**•*, 
dMrtrtloa totoi afcaarmtton tetoitoj in a&iitto* to toi* 
on* Btoato Udiaat* ala® to* is*t««*nto with toito toft 
tot to* tod ton* rnmmm t *to to* mmem&lwm m toam 
iwtnMWt* ttto to** ***r. a***» la to** to* *M* to*** 
Itato ** toto a®*®*, to* rtptsia «Ui jaw**** to* wtototon* 
3* to* totoncm «ito tot l«ttmua* of to* 
aortitien* sad to* &la*g*rlBt or to* chart at to* *Wtfrti*» 
as*** 

Xu to* trig r*?«rt to* oaataia m»t rta* l a d ftrtt* to* 
««Kkt*nt of to* artlia* instruction* * rt fttot f*lrt *to to* 
aiMtoaatto ia to* tort, art tatoaat* toirt rttorta* «t 
a*** ahiOkl* to «*tol*to4i to wart aiSto WMto*a*w «tort to* 
grrlstia# or to* tort**, toair M*lto, to* ia**ti«a to to* 
mMXtiwml &mMlne* t «f aa*iUf»» tofctot msAmm tort** *to 

to* i*»awM* ®f to* *•• towifltoioBal adds* fS* atototo tort 

also *i«* to* toMtoetcriatias na«>% to* wort «f to* tort**** 6 
m»4 «l*otroaaris*ti ! ^*i imtruaento* to *»* p9i»* *to to* 
tostras in ragard to to* atone* of tort* aawtrtotioa. 


s w| 
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in HU tri, » «iU, 

It* <fc»*» to* t*»* i*r<* , of** 

“Sua^ e *tfe«n S\£**?S SSjS^ St'S* ^diS*** 

U4U**» IM S5J «3l «* •*»«««** 

SiSTu ^ mu *** 

ils^ l»4Xtig 

-*-t *, teis trtt *«?<ort tl»s **pt*i» of 

SS !Tiff^»ysrtSS 3^ l s. t 5 < r as«. 

jaayneV, la fch* *t»t*a*et ** «*« «*• -* *«*» **-* w 


action it . %&S8MM. *«***•*■ Fi1HWi.aK« 
aaffog* HU 4 s»«j?'fc«r* f«r ***l®*tloa la ^*# 1 ’* 2 «*?te*^*'* 

-rSare: Sttw: 2t«rs ssrs 

5 - ® 5 i S 5 } l S*ttS r JSUSnSS^ 

s?iss&" J r 

els* Hl*»a *twmJ*Uo» is «?»•*• 

W* *B 9 a#t, tn* fmtos l* «*»«**** *«^M*» al «' s 


ua> - 


redifixt forms 
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STAT 


mt mmh immr is 

umw$ *1&h 3 a*4 ml&% Mr* In tfe* giwa ifea 

alottal&g aatf totMr tm&w tmrn a^miisg mlm to 

ftNtop&iag# %im%' m* mtft&tum tim Ir 

mm pwtaailag m* 

fMaalag mmilf m&L m vim 

93P ®H Skiii Btaftff'J.'ly &Si#£* 1 J J£*S t.fc* MtWt* 

ti*ifcjr» *mS tls* »*ff*»*f ffsNjyeatiy 4-i«aewt a^fiee tfa* 
fimt %i$m *f if tn* fim* tm pal# i* 

pwapUy mil* im t* th* airauXa* 

ti^ss* the ^M«KaaaM «f fwasiag &t tb® fi?*t 

attgS- .ffWS&issg s*t&r tb* taw *iu.«i la m# 

fr^ma ylao* baeessas bhaa - m& M siakiy &&£ siEollaa* y-ar 
******* a euMl^l* aaaaittwlt;;: t&a framer* g^i 

llaatra in regard ta ta* ml& mm mum slight ®mlU.ts&+ 

<5i_-*6»- *••$ »*>■ Wjflk^b.a9aM»4 » ^«i «kA .Hv# ■£*», ».,.■»,%» ■* _ *»!*.,». i» l. I .». ^.jLiBofcll 
***■ * ¥r ’ M " ^■m^megjgm’ w*. * •* -w-sr** *. ? *5g, 8?.W» CW ,•* <W<*r -» *f .*-***«■*? 

feliat#?* filial vita a inaspmst $r 
Uspl& # tfta *fcin mmnni all &&&m4 a blue * **4 aaada* at 
**• tairt ^r^ra# af fMwiaft w to® body, i* Mania* t* 
bliatara, tit* mk%m $$&&$ * ^ ar ***fcie©&- 

%&# alia a$«§ twfs 4*ap#r t lit i&e ti*a%s#«-» tb* bx.a®& 
w***.Xa f #-i*t*ply was®® aii 4*a^**ln^ af th* im } 

**t* la* tb* «f«#rfel fr##sl«5g Mgi^ »itb tb# af 

ratlin* * fbtra^^n a of 

*l«aaiM** la akiali la bart #v«Moa* f tte 

aa«Mt ri^l4 # tb* b*art »eti^ toa 4miu mt% i a, 

naturally tb® «p^asa*<l at via ism ia te a blab 

awiwatl^al* ftta aot-t tb* 

4*g2Ns#s af miu aba^psi af tat fci*ft«** mat 

ttt* £r®mim mm in »a i^aMaytiai^ taai it it 
4iffiaolt ta wtaaiitb it® tnmzt i@t* 

It It ®arf 41ffitmlt ta aaatat tb* aaiMtata*** tf ta* 
Soattlata map at# attt ttmiicbwt Umi pafaoa v » 
lift la tba af m* laamaNNI tat* it laity t# ati® m® 
aaalluia* ®bi#b a^pmr ta tfet wry flrat ©ub«©r» ^ 

rtatalMiF that it it trt*a *t® %$? tt fwwtall 
maa t® Imnii it* lla Mi afffeati** maai tgpai«t frtmiag 
u tm n^stmmtu at b^iy. ta* #tny a^iM 

assart it® -®a m* aatfic at *i»ta aatm# ma ri^sbl^j® $f th# 

#f tla# b#% aftar aatraia* with e^i4 m*m* w bmllda w 


U5 
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»• to m se tost to Xs»s etojtei to 

fMftSloc* 

toe tor4t**s4 aei f *tmt -rt* * at lag taii^r 
sWi 4lei«f£rd the to$i® rasstos of fextott&Uog tto 
f to slto&tos wast to $tog «n 4 wil pr 0 toeto 4 fr&s 
toe «&&4 # it- mat tot # . tsetetolljF 

alii to making «iUi feto tatoXts* to* sistotog msfc to jrafittUy 
<fe?y * ell tto tattes* m4 M l&ttoss met to in m 

torftot e*&4iti$$» *to fleets# saust &st to $&&§ tost 
:ti wai4 m-tmm m %mttk$irnl g&l# tff etoto it 

is ^tlto i&eefui to insert la to* fmtmmr & felt ^ &tm*e 
toravel* toyer* vat «to Xtee tto tfetts ^ tightly » 

wtotlstr e&to stoa i&ee& ar fato etoto&* tof^re ssmiag set 
fea* Mattot &gt? 3&t maet toll grra# wlto ££ie 

, , fetorar tost to4 toer* ray torefuily «***£* toe tost i^H«i 

I ! s* *® zm atom mto rise oU # Mtf swt* sit»4 wito 

1 1 to##, w «ttH a gress* * 

%* mm& foetelate* anitt to sites to 4 $tr*smg* 

la af leetoer toata S&&&14 gmfc m m*t Xmm ih&& 
to# *r *sefcs, oto of ttoa httog s*4* ef w*e!U It is 

is^ertsstt to j^Fsewly as\imi tot feet extii fattolatot * eeerjui*" 
tog wittier sag tggst# y&r atflttsasl pmtttiiaa af tto 
ftot fr^ tto #0X4 a« tootle te wi«4 saw tto 

*i»t s*ir ff a toto »it& ?ito#pstor s%s^ (vttfetoat wriakl^ 

f ©Ms ) , s^4 m* ssi tto psir of or fo^t- 

slslto *to« tto i^mrator« 

fits top to #isto 4 tlgtoly to tto tos#. ta ttot 
fi© sis* slmiX 4 Uss ^itor it# vntto smilito tto ito 
sms mat iiffitolt toslt is to wtoM* tto to» from 
ftotoisg# siato tto sstosin, plito sto tot toitf ss^t» 
mpttitXXir totito tto lay tot 1 «ttetolra # nmit’ 

1 is tom sttostlwiy ts toe i»i ei§atX# tofttotovt toty eee 
to »tot ttote tot tp-ortss NN&4ira t toeet tolto ttof y«t ee 
ttotr far £*$*• 

totj or toeir itstotr^ «#r im #&trmm msm * 

esura limr4 m tfe# flit lining mm$ to 

toettoWNNI im 4rl#4 alto# esto wttto togr« 

. If turn eistoia^ iara«toNto^ ® £s«k® ®m4 
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aifctamft *p* *m& 4r*aft*ftdi &%th 

tmiP mm gf^MUng pF&p%rtim mm tot reft? iftartotf 

m&s$&4* flu la «Jsf it to saftftftssftry to- tottiift* tM ais-tt** 
m of*k#a w pm%lbl&* 

** to* wy zmummtum mm & 

srnsk ft** iigi** elm ■m.mri&l., for to# prcMbftfttieii ©f to* 
fwm* Mmt$m toto it to ft&Ttototo to wlife 

*$*& m> i tm^um* b« ga^ftff'ftats** *a« ft*tt«r 

or $p«tjd m&mm* Vm nom* mm * ©&##&$*. etsia &&4 #s^ei- 
al.if iMt $fti*t* #f tin# fe^ijf ***» t® 

(&*** m to* $ m%* M is*e &ito ftasftjm) Mf^r# *ft*iti§ <*** 

©n toft &rXi#£ ftp wfttto 4 aty« #ft**t*r# ©a* &teul 4 «£?ly 
graft©* a© *#$****• fttutily irmmm mmtimm of toft 
vine* toft gsa*** iatarfam **ito tos twfttoi&g of toft *fcte« 

In. %m &mt&ltum& of o*vl4pftt4©& la i©* &F®*& toft 
frftftftlJlg eiWl *iM9* *ft BMftftftftfftll? *ftftrt*4. &* it* 
first •jm**"* ai%# «Hm 14 taka igwssft4to*ftif tt* prop*? 

to to of Mwtcttoto to to* p#»*^ as aftiutto* 

mftmt mil *» a»aftt ro* to* ft a*** yarto *f tM *#4* * 

,,ts# iMtM pyl* it aito * soft aittoa or %#ito toft *!*•« -of 

& &mX «m*%iip topy fear* «tli toft §**& rft 4 &&S ito 

mmltw tty u Mfttftftwd* Aft*? ptofeia* aw* *w«t gr™s« to* 
#ki§? M ftopwp it *fto * *•«£ top* ©feitot* 

ilt * &ig& **$*** of ftoftftifl*# m?s4 *1*0 i* ifttftaftft 
e$id # on* us^ftft tomitotoiy toiitor to* p*&i#*t to to* 
»to*z**t ftfttot far M4t**l *14* ***& it it 1# 

l«i?>*ftaUfcl*» ©aft *tosil4 telfig bfc* to to* iftftfcrftft&ftr - ftp 
as 4 i*Uy «* fttord toft istoPtokftr to*r& to ftatortoa*** 
p^fttoiaa am* Mtoytotoe fttoiitoi# to to* pat-tow* ♦ 
ftfttoiMto iiftpi#w eftftftft tow afttolly 

nftftrftftt «4ift fttotim far *a*Xifi«4 «mU«* 1 «ft#r 


Sfttlsm Ms Ha .Mfea-^.«.-M.,.M JBBLyUiSft. 
fag Ki»Win««. 
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3M saagalag In tm aft j aril* of atete «*• »- 

mw4 trm tt n»ir malgatlw w;*rk f» tea neister te*io 4 at a 
ti*» ustea lfei| are «aairia§ aa 4 i$a» w was*!! rateir fe 4 
a&ly Is par* &s@en far *««* otter ea&sa (If it is **& 
to rmat* tea saaaal frcas tea m*lgg 6 Xi&& araa 
iarara tM mi fsaMlng imm of tea at^tfe iMatataftps* 
la wite tea profeiblti^ of tea aaagoiisg 

tegister to a^arata tea wan# l 1» fcfcs lister ateUtlons 
af i&& straataap* or teoteiaai 

&$ a irate* tea? aMgaing aassate ara fe®ir*g *teti<wa4 
far tea ulster parite la tea aatar of tea 4ac^w4* 

:^r te kte plw aatwpi»» Xa tea latter aa$* fcte #opr«&* 
£>ateteg of tea legate t teas gotar^liag tea rntmrml 

m**&mw* af tea gsss# ars in teas* rail axtaat te 

tea a#&gwlK aaaaate* Is Ma^uteanaa »tte ttesa pgln^tefara 
tea vassals far atatanag m tea nw 
m i;Xto la sates texte is sHasteiaatte site tea- ttsip 
ioiitetfclaa mad tea ^gaaa -of tire, #**&*% laa *r tte &iai«ts^ 
of tea gaagoimg fteat ate tea Utalatry af tea Ki?tr Ftest* 
l* teat plte tear* is a ?r^ri«tea far of tits 

tete» for vteteriBg# tea $tee* of its atetesmga, ate also 
tea 0 f» ai?4 tea s#%hm** of tetateaattest ate ali^aati^a 
#f tea vaavala ia tea alaciaa of tea visiter stetioeu 

&a$ag tea titter of tea %>****&» 

lag tea tel&aatm of tea for vteterigg ara tea 

ornate lag of tea «mX steanteg of tea teaks of 

tea vassal fr«a tea raaatftear of tea tml as* its rnfme* 
of vartsua na^tetsB ate usMMiuMW'f aaisriate* 

tea teaks for tea $U pro&oate ate iMris&ftte# 
log repair* mr€ «aiaa?^d #a 4 ars teteg staa^ad* It 
h&-mmr tm m» 4 a ra^ii» rapair tea s^ate&ar 

tM oil swaf te k#i>t is s«M» tefw, tfe-te sss* telog 
tea «r»' #aai.«4 ®tll tea ant trip of tea aasaai. 

tim » vn»M-X a^tttpswad wlte a waatealaaX is^tor s^a# 
w far ^ interim toafora lattlag tea *wn go ^t# or 

ar tea tetersna ai#a»%t#0^asc^aa adatestiaa 
angles, tea flra «ateatti«ig ^atar ssain la tested ^ 4 ar 
fau pmmnm* #*ftar tea teat it 1© fortear atestea ta 
^tetter tea %mt«r tea team ftelly alteltetaa fraaa tea fira 
•tetettiBg «ala ate p^apa s 
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As i &. rule the ere take?* fc&elr 
%y»rters %■% Me o%*m? ae^aeae* ti*eir wlfftl# Has 


itif in vi&tering owr pimm efcieh heleag t® *o«* «>rgeai- 
saltan* til# ^referees* t*s the first irteee 1 b giver* fc-a tfc« 
©fci^e nf Me emers af the inlet* Is ©a 4&l&g if fc&e 
vessel fcelenfUft la $*ss# ether aweer m& tee* station*! rar 
si&terieg st*#S4 of that tine* fcjjr the e&Mtittoa* of 
&&& gisfroettisfc* of the vessel the shine#* of tfe^t islet deesst* 
it S4viiiit^j^^ to $*»»$» the disposition &t the «tatio»v«Ng 
:: f *j%# <**£$•?$ $ he i* smfch^rlsed to -dessisd fross the espt*l$ 
::?f t$gr vessel that fcel«ag& another mm ? 9 to iii 

#I« of Mshuesg#* 


<^i ^teases of its* Sisseeitis** of tte ship 

.in. te i&let is effeet»4 b$ Use ehisf af the i&iet t&raagh 
one af hi* eetjelos o&pieiBS* ^ the other hsr*& 

if tM vessel* sr* es*«ew*t#s r#r tins winter ip *a 
islet* then «©o*iiy of tut nest esper lenses of 

tit wiela eegMtisg their nlmtrnr sees*** is *#?oltfct*4« »- 
im with Urn eltestloa* psrfaras Sheet mil its# 

funstism# are entrusted ts the ekief of the Uiimt ea4 

iSe mrnitm imputUt* 


The seheios e*$tsi& in ssfcheriJHKl to as# that the 
ship* a# istri^Ssies^ in proper tltt eeS SispasSS m gso4 
order is the winter ing^essr pises* if In the 
ai*«a of mi aki^t ^#at t» wintwiot* awliiatim *tiU 
a^stiMaa., Ms at- M# U|^t mem mmt 

m &m*4 %lm mmmu* On tm mmmU.. pm*um& »ttk a 
^•atealMX aasii^ (in Mia m* kl»0 »tl - ) 

a «&tt£ Ugfet it koiattNl at tim *t tm mmmnfim*** 
mitm I fr^ Ite fr^t * 14 » taklfife «M M fM» ttWMi 

#i4Mi Ijw tin# trtaa frm i ttet few fr» tk# 

atm* la aMitlea t« that* &#i ap aktt* ii^ta «« 
the fcaffmU a?i4 in the rwMrn? eekla* 


■:^i Mi eeaeele A'itk ere e«t ^rp#i^4 eith 

arepeis lea enhieery* lad ea MJUiec lee# then 7i> 

eetere ietset* dharliis® tiseir Mtnierlng. etetiee reiee a ekite 
light an the eeeti ea bm.?& the Mseeh» ef TS «•%•#* 
ssre # further tm fletHiettee white 

lll^t m %m tm; #f the neat* tkeqr raise ^ee #w* light ©a 
the tern m& w* the- etera m&h at e height n®% l&m thm 
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m&t&m firm tM 

On ipMiwiXs nfe&pp'ia® oil 4*nst®4# of flfstj 
m& tfejM nafXn&itNMt aas iafianaMl# X &**£&* 

4*tXhe tMt of tsMX* «rtftfc*rl*s will alna mis# 

*n*h Utfrt* tt at tt» UM of tb*5* 

t&nt- taMp#a*iwfcX£ tfet $ S.® ths> wa*-ei, if it 

nliif* *11 ia*4* vita *M ***** 

Ml** #6* t*e? tws r*a lights g* *** 

*1 and tm **U* Xig&t®, zm *m tm few* mi4 tm mm# 
m tm $%#«* In dtsrttaft fcM rt<i iigMs $# fcM a»«M am 
mnitM* wit* twa mi aw*** flags* ****** m 

Bi~m p m a 4iat*ae* af M# mWmp** »»« fron it* miliar* 

^n*$ %m •agio*** vfausk 

t ^ .** 4 .. T-fr— A. .» .,,.#! -&m fr $*^**4 4>P>** *?XtlS: *£.1112% 

** 0 #* 3$$^ -&H4 ala# infMnM*!# MX?*!®*! t «n$ 

lot**# f*» tM tin# tut i hm«1i# ***** 

&% a m4 light **ft t4>0 of tM «**£ t»a «iut* 

ligjbts# M mi t=lit h-m til %m sfctotr sm feM la 4m f~ 

%%m» *««£ nneli tM? »i«# ■mimr® flnffi 

«a* ss»Mr in &!*#«• 

If tto ail tas&aw* *#al to wintering w # am fall* 

eit^4 &n4 «m*ib#&« tMf tfc* ®*m signal *** tfet 

If M **!?* mm **»t ta aMton** la 

of a **Ml an* t**t in a «a^ 

y^ii tkam xe ns^ t^Mssn »€ tfe# ^Nkn 

$n* fill XigjUta sm mtmi 4 m mil %m * 

#» am um mi %m t*nmr »»4 ©*s #* 

mm t»tw all «!####«• $!*«$ mim# wlwir^i 

iMfeit# Ugkt at |M atto* 

^MNitftl m%*m%%m mt $m af tM niaumls 

f#r arintar'in® mwr wm% && g*##l#4 ta fim eymSntlTig immuiuiw^ 
XiMMHfUinlr nfWr t m Wfiitl #f a tr*»»#i to tM 
t lm® u mms&Ml ®wrnlf&m t « Mfttaf *» iw#«ti®tti#a 
tt# Ib m&tr& t& fim %« 

t&i* mmmittm mm &t Vm **^mtsUti« ar tM J6®x» 
,;m«# of tM lalnt Of tM fttatieataft of tM rim 

**4 tM stnsiM|« inaMatl#® off^ea* 


... ^ 
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It ttsa wistaria* station la ait ie* aa 2 wist, Vm mam ittea 
t* appointed igp ?sw te&ter septets tern. aasras «&* imtersln;-. 
»r tee «mw» sff tea wintering ssMps. 

to t«* atateseiit Jetertoin® tee tesseettoa* tea 
dafaata «m indicated which feanw teas detect* -4, tea txm 

period for ellntoafcios nf owe* and the rssrsosa liable far 

teas* 

titer tee i«# has beta finely scttlea* tbs. s mm 
cewaitte* MM tea sm® r,« towns tsgatiea of e-aeS ship sey-er- 
«r tea **® 0 §* of tee shite sad of tee astir* ialst, 

•ad la as doing astefelistees s»4 mem tm tee tmm of t<m 

am fix* awatwt to* aaaenms, «tict am pmsttmd 
wy am stedstetmttes of tee inlet, sriatertag station* w 


to tea aaores off winter repair worst tine mpmim ®f 
tbs ship as# tbs mjsresesiafcioe# of tea fire estestlng emw 
tab* seed earn a« teat tea HfMtt described la to# state- 
mmtj, Mi ellniswfcad to tea aaai^fca pertode of tins. About 
tea wtototiaae of thaws Urn periods, tbs eapteto, tea 
akla&tr mm tbs mpvasenteti** of tm fire smwfctoa m« 
wM» s report to tea ederteistratios of tm mlm%. Has chiefs 
«f ttse tote* or tfes (Malar septate* together with tee arenas 
«f **• ftowteawbatto* afltow are settle up tea semtotlom 
for tb« Asternal disposition, dtrseted to tea aifceteetisn 
af tee ffcm heated and *w*M*ri tern to the am*® of tee tel m, 
mm also to tee «m» end aapioyeea engages m ttw iaia*. 

*b* mate laid os* » tea les senses between tee 
item and email* of wnwsto sad to tew tea balsa smut 
®* turn atttfeteaa site s ate s ate also teens frea tee asset 
met always he fMa sad mmmmtmt far rapid teasing of 
*5* *»*£•«!£«•» **■»• ** tea plasse of «toterl«« of tea 
•hipa tea telaf tea ialat# is amnarrsate site tee oraia 
*2 i** aasttettoc t 4 ® fw tow#, aeclgoe daily tea asaaais 
*w tha firs aaaatete* tesaily team am tea vaaaala site 
iteatenlsE l pmar iaateltotioaa, teif a mam* dewtey* or 
•*** «****• tetetog saaas* as well m 
ateas toateltetiom te figat tea firs teased*. 
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it tea vmm'i® etatisaad t^r a later lag w mr &r® heated* 
■anly #ml eaa fee «**d m tmk* *r %tm oil aitfc %m tamper**- 

tssr# af tei&ftt n z% totelm #5° 

SeidMftiflg; ur$e the d©§ 2 »e«r fire mmi»& &n um winter* 
m the wsela era dlatrilweted Intu 
Fur *&eb &Z gpmpm t&& MtmmMMs mf with 

fir* eciehe.tlhg ©ea&n* ta&ees and teeamtarie® art deter* 
a lead* The avafe** $f tut fir# aaaftMftlttg i«e»*«ry and t&* 
^laeais &f art set up ^ the zzWam ■*£ tfee fire 

naaariiF# dereadiaa upt>« the leeal aeedttiaaa* 


the vlntarlAs -sear aaaaele are pr&taatad hy the wat-etn^ 
wh&eh i« aaeardftaee vita the ^eat aad fire seearity xiaatnse* 
tiotsa are fuiXsaiag strletlf the rule# for fir# fight lag ead 
irntfiatax? giwe eifieal iteal the starting af a fire* the 
trash* the a**uth dirt e&xiMtxag aa bap af taa ieb i?* 

the tew <&f the ar,uterage of aha *i rntam^oeeF %him» are 
restated daily free their plaae* 10 the area «iiU& is safe 
free fire, hath ia regard ta aMpa aad tte esaet&i iis&s*lXa~ 
tia®*, in ir* pdhlla plaeea the fire gafety r#gsale~ 

ties*# mm msM iibiied* tlMi i^Xaeae of t&i t^Uti wi»t#rx?*g 
in the inlet, tea vetefe duty premises ana tea fire aeaerit? 
atafetraiM mm with a t alapfeuo* sata^ra*. with light 

aad slg&frll3g» 

It i* »f great, aft#® ef deaXslae isRpartanee ta have 
the mUipB at the draper dieteaee (the dietaaea 

between the eeaealft) demand lag **p©£i the set-era uf 'the 
•&^#rati3^ earned cmt im heard aaae. f^sa 9 the afeipa 

the drFtag af their h#tt«a ea aeaffeld* «®at he 
kept a|art at a dlataeaa mi aot lama ttasm 3d ^etasm avei 
frsss athar tM.^s and a true tare# » the «M^ P . the float lea 
ptatfaraa a^t ^th»r eraft and tbetr la«taIXatlaaa 9 extfe the 
aid 3>f vhleh the fire laatraaaiita are aaed la the proeeaa 
ef the w#rfe # mat alai? ha atattoaad a^art, at a dletmaa af 
n$% imm tMmn too tmtmm a mm$ from the ahipa sad at mature#* 

%# ahlah darlae winter saaeaa are leaded 

■up with fralj^ti ar ahara a^h frai^at ia mieeddd* ahlah 
eraata fira haaarde tfee- aacaaptl^m af ell the eli 
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s resta&U of till elaeeeft)* ere set apart ia groiiM a distant 

af ®m. im® IQQ m#$ free Use MM* 

k&mm mi? MM#4 aMrft with the die tew* Stitts %&& 

sMee #ir the i tmmi% %j% that gpaap af »st i*ee iMa 10 meters* 

fts* «ie& otter ere at a distehe# w 

saete» mft|r froa «&&& otter* *lte ships vi&3% ite ©11 

of tM first m& elaae &&$ ala# leads arltn t*#lQiiia»i 

&& a iroie* are etettsted for *iaterl«tg peer Is a s^eelel 

ipiei* 

if £$$& reason or otter th» tseeee&liy arises _ bo 
•faeee ite terry ut£ eu. ^rteaet* ih tte eote-c** Inlet, 

tte fol law tag: rules tee# to a# observed ^ 

tee vessel# itedee #it& ite oil prodyete of %M third 
*Ufo ite tesMMfcaa?# of etebtt#ti*m ^ S# 

- .-.■*' ttsifflit ,Xf!tifcdBZI . &S» 

ms*** mg *?»*'»' - - — - — ■-- ' - 

tell a® ait MMefeslan atfttloaa# ere p.isete at a 
4im^ of at Xeest XM Mtere fro# mm otter *n& 

£?om otter vessel# ; 

the ire«s®el& «MTfi«g oil -produetsi of , the &*§&&& 
with tte etseteetlea temperature of £i to te &.* ate 
&Xss$ empty ©&lpn whim carried sute lo«4a« •» di&~ 
posed at a distenee of sat Xes# ite& $€& Tatars from 
eeelt Piter »i t®'zm ite ©tter skips i 

tins seese!® eerry ing a ear*© &t oil pr©d»et# of tM 
first eitfc tte etete#* low testeMtere tel<3# 

t&® € ere at a 4tstar^ of aofc l#s« ^aa jTO 

milm tM alftiFa oarr^i^is «#1 »IM • 

©ot be lame tftm wft *ct letter fr-aai eaea otMr# 
fr-M tM other eMe*» 

lifter mpvm&im# t M etstloee of all the ehipn for 
eiaterlfifl; over tM orge** 1 * °f the fire teadMttinf; IM *111 
tM 4&f of tte general to mm fire 

beard the eal^a* fro# that ^ the »ia with fire 
b^rd the shl#» eee be effected with speeiei MMieelee 
of tM fire eee^rrltf orgfts# esd la the absentee «f Me- fire 
brigftM - with the o«»l«eio» of the senior eepteia^ tM 



i 

j 






for tolas af tk* vessel* eea fee effeetef «ly 

^uiuofeHt* eklaf of tta «* «** fwe ^ 

-ar a a n . for dry tag af the *»*a*i* tfee east trass furnaces are 
ae«4 akaa calf tn extra** cases tHe baraii® »f e«*l- -® 
jereltte* in t»» rtrepote . i« tfci* ^rseeas^tls* «**•<*«»*• 
i»er«l<Mi uf t*» vessel 1 ® eoeloaed »ifcfc ®s*eei»J afcielo*. 

t)w 1 »*i>'» wars csseretteea witt* bellow la tkt tells ■>£ 
tke efelse can fee ea&daefeed only with ttt written aatfeari^- 
fcloa if feke ehief of the Islet aad or «*e * f 

sfetol4o« On b«r4 the £&Xps* telilOfe ottUl *ol* tt«» **•» **«« 
JT**' soft oro cot aft*# olowoO f r*m tm vmmiM 

->|* &&# i-o^ with fire opt act $®wttto4- 

4 *«» vmm* •: .** »faj» fealtla »&4 tJtea&O which fso.4 

^«t.4i.aea 'dlFsrsdwets ," is" carried oat aiwSer tfee 

e«t$*r»t«tes -if ttoe chief sf «*• la«al SiMHiT^ft^/the^safe 
n m .jgiti «f urn electrical aeeawaletar fleekllghfe of tee *•** 

tyr<e» witfe oroteetlng swans *f sajp«feie «** !«•»* 

ffee fireplaces far ttt* eeefcii« of tar* feeatt*® of **? 
i&oOi’usMMBto.* #$«♦, arc »t poanwtttoi to tfec tulot osoopt at 
a Olttltiteo* of 100 mtmr* free tt* oictoriog «W «tap»# 

&&&$* acep fieo* i&aot* m*N" tU oi*owo*t*ooo«# bo 
w-m ar a mU tatlt of *«w »t tho oaiwoopoofiog 

fcoi^kt* 

Owriootioa o» ifco s^oalor #*11. lag . *icoo i^ir* ##•**• 
tio®* o^aOlowiStisp* fF^ss Ob# aoBioat of goixjwoooo 

froc fcho ieo »ci op to Uf* of 

wMl# oc tho cotorooy^ toa iporcptXjf tec c^4 

' tfec iMkMMn - tbraa^aat tfee P«rla4 af ***** ,!*?* 

4»to» of the - 9 pos»ltm ®e§^4 olooicg of the ccoMPtiwc oooo^ 

®3PO OOtOralfHNt tbo »cl» Off too# of tbo bools## lO 

mt%& OM otooooCi^ ogoaoio^t o«i4 *»• pr®c&ii#ie4 lo tho 
!^*Satt«e^Tsf tt^wia *tfi« «T tfee few»« «f the 
liana. ttt» 4tr«etl«6 «»» *** it f* 

Hit %Sm «oot olco of tao oaipo too % % 

through ottiof# of Wso ototi^a# «a0 Of oil 
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yje a* wall m Wr* ehaages t» the s*t~up 

J5 SKflSni* W the *i*» «*wi their UgftUa*. 




up ef-fesi 


la «k 4 mt t« sr*t**t tto bail* at tb* *bis» #l»t*ru** 

m-amisHse id* StfUMEMSS* l?i 
**** m mrnto® l& iir -sell 

eeofluaat »f a #s*ll ftwr), *a4 they g«ld* there the *hi»s 
by X wftreas.** 1 * (or la s-es# «tft*r way ) ■ 

if io u» *Mt «f tt» wiatario* or the *hU» 

th»r» n« m eatitanH w rtUrtiial 

^ talU ©f tto **U» f*« «** ««•* 

tow m? *f fcfe* »'4^e 

a* eaa install the U* *utt«et hawwar, 
far the «r*t**tt<» of t*» »hlp», ***a thrift it * 
r«U»feie* it U tw* ewss^log aed ex&e asiv e. ** 1* *»* 
ad«*nt*«*aue *» buU4 * pr»t»*U** >** *f ?. * f !tL<^* iw 

t r iS&"5^«.. J-JT * ; T| £ %fmg»yrn 

biget ^The^eMmael fe«B*4 hetaeea yarns*'** t is " i* fUl*4 «;• 

XJS S*Tl3 aa la te*i*?*t. X* the «Ur AMW i*. 

additional eat*r l* peered uatli the rtanael Is fellas *f-th 

Sr. IfilTiert^ tb* 1«* 4>« i* ■ t w *2* t 2*tSJ2S 

las «at*ri*l» (a®**. ****«» em&mtj. «*teia 

to* 4*aoa*tWit*4, • **» •*>*»*•• SLiTJL’tiSS^* 2 £nm«~ 
•>ro«»tl** **wt 4i«iat*®6»t*e &»ijr after tb* ri**r is «"?r~ a 

;. f i«*. ftw lee daws **» ft*** » *treaali«ed r«*»e «• »*«** 
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% : y isF^wnt the of lee arsum* it# thle# 

te te&Xt to f&F ft*- th tte eAseat p 

It %m riwr> fcter* the al«e» of -U* till freely peats &>* it* 

telju of tte ftmlsii $*i* he pratectM 4«ipia* fcte 
tee fi©*M ei&o toy ss ehamsel* which he# tees ivrm<4 *t & 
mrtmin fr-m t m *fet? P tee a ;f** 

the hull to ie# &?m% wiiicis, t@ eteftfe* tea tee« w*ae« 
to it tw its $>r ^toectiose * Tte tee slate eete& 

the Whtel* e ttte&fct &Mi£$’Xrt*$ k.% &&3 j? * 

^SPfe# ehemi# l «as he ss&oe in * 1*5 «ey» *ti& tbs &14 of 
e*©i melees# ran tee eu^sers * w **•***'■*#.«***■ ■** *•**- - 

m&% to sire* hte through which i&# «&«s»ati 

8 »t ?»«*, with fi«* siaek. tt» *ia«k i» MtM ua<Ser awa- 
sh t»e fast* s’ fctaaa IM i«*» *ad tte* *teasa*l ****** «*ear 
eeweeerj' spot* £« s.uee & e&§? ciaeisiseia are *stee f-*r 
*>f tfe* «ips fro®* their wfei**^**^- w®r 


ieetoreelsera of the etasetry of the fteritiM Fleet 
ejqt he lag; rented toy the iii'WKPWitesI :geee*aaefit ee-tolelties 
an4 are pieced ?&r ttem cervieee ®£ chip eeateetlee ihr^aato 
the ie* # sr for ether operation (with the exception &£ lit®* 
seaitsfi) os * the eaadlt&ape af ;.*«grae%t toy the tear# _ the 
bvmmrs ere «w»te4 <a«t o» %hm 'heels of agpetatet awt 
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the steaaship ageaetes or %m oo -rts or the 

ctoupteriag agents • The pe? for the um of the eto-rtered 
icebreaker is ecepated u% the eeaeeat tonal #mt of their 
upkeep etth addition 0 a the of it of & 3$ aunt, The 
beginning «sd ead of the charter «» aorisidertd from the 
eaaeat of the aipiiag of the stot«ae»to of Sri»th the 
recap fcioa sad refcura of the icebreaker* 

The fee for eft&uai o^rettons executed the ice- 

breakers is takes h$ the actual cost with the 

addition of profit*. The ties of the icebreakers * 
service is computed too tours before its sailing is^ard the 
point indicated to the order * ap to the «s?awiit of its return 
to- the place free ehieh it tod been called out, or to the 
t-l»ee of at eadj statical ag or# the- tails of the' official 
notice hy the clients to diaeoatiaue the ©ervleea of 

the leehseta&e? * 

The «1U for the single conduction djr the icebreaker, 
or for as^r other &f work, im made formal hi au&eitSXag 
the order to the etMeafetp age&e# , part or agency in the 
dietitian of toiefc the i eehMatore nr* kept, or directly 
to the captains of the icebreakers, is it presided la the 
Peculations for the Conduction of the 3hi-gs throat the 
.lee -by the Icebreakers** 

it a tot he a to ted in the orders far ^hat feted of siork 
the s«rri«ts of tto Icebreaker are required, for hoe long a 
period of tie*, the date m4. the a cur of it# appeeimnee, the 
points of asr i&mmnt, feto r*&s&a of the &hl*? ■req.-jes tlag to be 
led through the lee, the earner of the captain, the fall 
load capacity of the ship, the Quantity and e£ag»3»ltl$m of 

the cargo* Besides this, «« a«&t lad lento in tins ©rder 
that the 3 $SS& aeegolng Agistor Issued the pemtt to the 
eesael navlgatl&g la the lee* The order 1® signed fey the 
chief Manger of the credit department of the undertaking 
nhteii is reealrlag the services cf the icebreaker* 

The director of the steeattfclp agency, the aaart* the 
egmef* or the captain of toe icebreaker, upea receipt of 
the order, e-eafijMs Its aeeeptaaee Jf«r exeeuti&a* If the 



- 185 - 


STAT 








STAT 


Lcmhimm&mr at smi# of the 

%&& trnvm® of 4&m Ukl im ssadc tanwn to him* 

kt the t- mmt4mkim of & &r^uiy of if 

%& their au*»*r thmm ere ship® representing the property of 
mvmrml g;$wernssent activities# the payment of tfet fee* f>r 
the *'.wlag is ^romi#4 mil the *e*Ml» in the rati> of 

their fmli c&iaeUj of the earga*. A# the heals f@r etsaputa- 
tt$& fsar ?*i Hieing the- ieetameherc t rtieh %m& feeen esiertered 
wet* serve the contracts * while far the mm #f the ieel»rea&~ 
mm ti*r e ®%ngkm -aceae is??*# - tm areer of t&e client# the 
nfes tract frsss i he watch lm af the iaefejev&akerg. the re^rt 
lactaed fey tm ^miwf of the eteawhu? agency* or 

any stfeer agtaejr* iai %m terns of *ee$y&t£ foi* the ae* of 
tte* ice»?HMtJs.*r£ are regelated fey the e&l* uf e-s«tt»reiai sea. 
wevlgatlatt ar?4 the 4eer*e g&ver&Xftg the eeis&ietim of the 
vessel in tac ice areas* 

Thfc heavy ice carnet use* deprive the ship * 

which hft& not a&ess equated to smUag in the mm c-tregltinae# 
jf the mmmmitt to ‘itiinr the Hmd to ite eaaeignee* Article 
i$h of the C od# af the c-;a«aet*ai*l Sea i&vig&ti-x* of the unis 
provides that *11 fey the eanseat -&f the certifying $ariy the 
wfc-$2e eceaei in cfcartareg a&4 if it feeeaatv U*pm& tfelc to 
ester the port of th# «go f i ajr foarea vf tM 

hl-zmfcB&Bt wa- : F # km n&m&ttim* a|^»r 

««&»«» tfea 4ft>*tain taka is? o?^i- of ttaa isaaiaiat 

%&t*%m 9 inform %hv 4mpm&m.? of Vm ^mtmim t^i mit tisaxv 
for feia t® mmm ii is- ts^saaiaia ta 4a ttet 

*fitliis a $mrlz4 of fci*e tlta aa^tam to- tli« ri^at 

to unlaM tlaa ar to t# tint weigirml p&f% with 

ttsw ioa.4 »featsr4 f - gift* wlilefe 

will : ^s thw »^if for th# &imp*,tmh*r+ m %im 

Imttmr aas# %m SisputmtomF mmt pm$ far tha frai^i ua 

pragwrtioa to thm e^Nferwd fey UHt ship*, 

ttMt ta« eas-a4i.tiataa' prara&fcisig tfe# rtesai fro^ 
entering tha port -af «ali far mi$»4iag or whiiw 

it ia ^af# to Imvs tba port# ara tte ttrawtsitm whiah 
&im tha atolp ^t^ars the fe&ais far wtMailatiaa of tfe# 
ahipmant contract® #. or to unload the freight- not i» the port 


MNS - 


31 FI XT FORMS ! 


STAT 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


of fe'&SjS' t9&£-t XM til* S©S3***k 5&*f* jsNpft • 


Is tamest ta* ssito to© of %m i hmseii* 

fleet, W0**i»lljr la tbs UK im? to* &?**% ietotor 
s etilM ftwro' lutim* ©arlaasi etoer etoUttoee 

are ©stored Vs. to© tol£»etst eoairtet*. to*» towfc*?* 

Ui% to* tol|»» far to© if *•**© la to# 

mm-m %m ibe tmt&im to to* swtwwit* to*j?e It & 

®£*ei*I 10© elsi***, by toito it is *vr#*UIWI to** in 
the -£&p* ie f #$**** is, the eto^toi?*© ***Ml fsem% efeewd to 
«£8#’ mdw to* of tli© letor#**#* 1 * It It * »**t*r 


is esaiiMt*& srlto to# addifctoa&X risk f-or to* toil* a $4 

freljfrt, dn© to the iseeerd of fcb* i«* -of tbb tall* 

fb©4?«f®y« in toe to&rter ^irssl* »*!rc*i4tos to* ttU 0# 
to* toil;- in to* f 3 ?oae**-*Xn p : $£*t, the $#t?tt** to to* *-2*#to*st 
ally eater late it aa&itsomi I-* ini* of «***$»* 
a^d liabilities* 


In toe ©bartered e^adittoea- dually to*r# to gpeiftoieft 
that if tot p^rfc af «mtortotl-an to is*«**a*i.bl# # fee to to* 
eradltl*** or its f««*aia* to* roiiaeiiig toe Mritok ef to* 
sMs, to* etorberiias per*!** &®#yM the u«$*i 4 toUjpttiee 
te otot# ***toN*ft*r *14 to to* «***» •«?* tot mtatolUea 
for tuto aid &«»* to a#€i &«4 to* tblp ea^tois# to 
eeeorilme# *ato to* regulation# stem* tm a«a*aetUMi of to* 
to tb* im mmm* to «* <iel&t the mmmi mm% m*bi* 
ta to* afftotoi lestreetlen#* re-let ism* i ****4 to* 
eQOT**$*m 4 iag *ttttM?m#» to **i£f 4 *0 to* tmbvmkmr * 14 . 


fM mat* i**t*u*ti0s «f tfe* *•»&*! at to* *im» «r 
tot la* mst b* ia * p*?fe*t <?ro«s*« 


tfe* sstutorv** of to* i* f«r to* 

is tot p^rt 4 i bo^rt aft*i» to* **^t*to af to* m&*$m** 
turn p*r% mm ratified bjr the «*$?toto #f to* 

that tt* tot* tod ce* to tto 1«* edge* ®to to** tot- tol? 
is x***in* toe *to*to*tit* pent • 4 S to*** *fto* to* *hii> 
tftpUtn ratified to* toi*f »f the at his mm&imm to 
lest#* 
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In to* a* to# a tol# 

to# sart #r ito iftm to • to* 

it to* £*ri#<l of to# i##*w#k*r im *vtf && 

tour# jfrw to* «£*#*** tows to* #*ptois j*f tn# „ 

n^fesir*a ##si*i*ia*# fra* to# iiwk'etor^ to* ^ 

festtF# util to &m$i£#T*4 n wl*| tora^gfo to# ftoxt 
ctortofi-ag *g*at a.-** Is to to##** 1 * i# Maarten** 

^itk tM afftoito* ml«^ * it to# «» ti*« to* freight 
**&#*r n®% mmr m$ itoteiU-iy tofws* to® »ai? 

nor is to liable f#r w loae or Srf-i Juries to tfc* 

toi&» aaf 4 * 1 * 3 ? tog i» #*yto-4 #r to# #**i.xch( #f 

%$m mmmi m tte* l#* 

jk» rt ^feafc ag&p Aj*la&« ia fcisufc liMCt 1#*1 

% I t^at 1 «rli 1 •*$* i?i- III u $*% p#r& 1 1 to# s J* to i- * #** tor t&# p or % 

w l*m* %%p ***** aito to* *-14 of to* ltoto*a*»r. ttac», if* 
to* wm.mi &$ i to &&#*ifl#M l#a# * >>r 4n* to «***\ ®£ to* 
tell to lsi*^i#*toX# far tailing if* to# i**$ &? if fetor# to 
| g#&ffgfe&r m to* p#rt ■tolto to #»f£lei*afeiaf ^oaarfsil tor 
to* «***?# ing -of **#*#x* t# to* gi#s& u* *t*. 

far tots mm f j?> **rtoi» etortora# tor lasts*** 

la to* "mmm.*n* atortor,. it to pr#*i4*4 itot if to* 

■&£ Mii^fttl^ to#*M i*tfWWM»#-tM# toXl&tfl&g; to* #m#* &£ 
to* ©%to (fra** to ^ to «*m4 alto Imaqr i**>, W 
au^tais af to*- auto twws to* aato^xtf x*aa* to* 

a&rgp* In to*- »%i$m mt ^ntrn^t im ■*®s&l&'* 

#r*a *an*eH*cK. 

is tosre is to* 4tofw? tout to* mg to 

toJtoitoS far a long tto to tto to# *r*to # or ia «hm» it 
%m$m& m&}mt %& l«# toiwi#** to* toir oaftot# to* to# 
m^towrit^ to 41**ogitlto# to# XtotHug » »la#4iag #to ##U 
mlth tto amltoX# tosg^# ta ##*tttor f^r to# 


Xi to# tta# #Mfatott*«i ft?f 

of to* ^ 10*4l5ig or 

&t to* sfeit?. 
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or upland issg of the cargo* la m F&ri of tM 

3M*pfe*& i«M «U1 i*jr %m V*zm tfe* chart*-?* 

£$r t&t iMMOMt of tlMi ship while tSi atf the 

freSgjfefc sriii $*y far mk$ *f the chsawsrtifcy 

of its# narg^.* 

if the charter ^ori&es the -*>f <*?$$ in at 

tester af la tie vfm)mF of which $oe or sererhi jv-arte 

are clewed tec-asae if tli# it# eatsditima* the e&ptaU* vr 
ahia corner fees? the right to- fca&e in omlf a part of tut load 
%n%:> ^ £•:>?£ vh^ t la at ill f ar I|g»t.iwr& ft&£ wOwjjXete' 

the loading of the cargo is aether swart#. if the freight 
:*«t*ers 4o m% agree to cafcar& the etol* 1M4 i» tue -art* 
open te tilt access. of the #&!$>* fcls# ta^taia or mm? of ifc® 
shif fca$t the right to 4ee*ere the charter atgll ea4 iroid* 

flt& „ v<K» tt;»ri r { . s»*jA dt*.. /» £ ’*• '•Wjgj* • I***** ^5*1 4^ *1 - - - 

geaerei «»*pti*:m tltMt# im regard to it# as it. & in 
"Mmkm* » la *th*r charters ait# ether art 

inerted* $o # fcr i*»$14m&b*» la the charters far the 

cfeipaweni of the timber (kM*«o>3&*f %eit«$o4*} it is $rwrl£e4l 
that if time entire freight Me&r&iag to the etutrter east be 
loaded cnia* 1st :*m f *rt* while ir* this part* la 
with the tea e*3c$itisR* * the XMiitsg la iff&teaelfel** efedat 
a&iefc the ship oimefr ia edeiMA &j? the di&pat altar of the 
f£eigh&* thr<?*igli hie ©ext a^mt «r cabbala* th® eliartar i# 
ai m& Xteeiarea mu eold* tut ship- s^er a-4^rlaw ths 

freight asgaat of tint MMaliatl^a of the taia^ 

nra.|'-h* 

If the- charter pr&vl&t* £®r s * mtl ^erta of i-sa4iag 
asi4 the Mil ia the firai ^©rt i.« isa^es&i&Xe* d^e ta lea 
e-sta4ltl#a»t t&m &hlp will* in tot^iaii wifgtk the rotation 

hf tie ahart«r (that it, the mopwm* of u» Mil®} 
sat ha a*»t la the aaxt pert* f fee w&m% enter the 
ttfwj ij-^rtf in4i#att4 ia the tf iht #f 

fed# captain • la s-*eh «a»e th# freight Me4ias agc^t# »aat 
either Malar# immmmwi$ the MiaccXlatl^m of the charter , 
#r 4#«and to hare the cargo iaaded in the ^<art or i.i®fte 

in the charter- lato ehich the call ia the 4udg* 
m & t of the is rcaslhlr* 
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* • 


to-teea addifeiaael leadittg -at fete* rmrna'l t» qMMMtcy* 
la fetes** «*»*■ go* m 3 it l» ««3f «» 

af Dm san* eaeetiias, «a4 ..a feta* ®as* e-s»i»fei*jp , feat a«fe 
aarfete «f it. 

In ease it is Ja?aMi6» far fete* to tefeii ia a 

due fee tawt io® eandifeiws* feta* aapfefeie *h«®* is 

sans idee**! *&■©*« issue » tutabiistsm fesv* Iteefe. If « is fete* 
aaieiea ef tb* vestal* fete* *ee**l i» •««•** lea eifete tote* i«* 
«aa 4 iti- 3 Eis aasaafe sail la vittevjr* vf^fete* part* apveifiad toy 
U11 elHkrfeer# fete* voftfereeto is «****•*!**# «&!»» fiwt is aade 
team fee fete® freight svftr t&i®jpe?fb. 

Itt fete* ’*fciS!*w«-rj4 s end *II*it**sd* etearteesi tlwsfe is 
sis a tfefe $rv*feei*e wttMMiatkittt fefe* rtgfcfe ef the ea^fe&ift to 
set 9«t fee fete* eca elfeteewfe t«*4» if it i* teU 
tbvfe ttner* s* ****** for ta® vwavi s*in& »? feW la® 

gas®**. Tbs vbartes? i» aoefc afefefe is veaseiied, m ehivte 
matter fete* eajatftis ?****• os fefee «»4 W *i** fe* **• f**Mttet 
- 3 *®*r« 31* e*s>taia fas mMartaMt ts J«w» fetes jmh* with a 
^art of tab® load tea* fee vaa^aas**** for *mm la anatfcvr aort 
is? tevrfta, eve® ttaaaaS tteay tea* sat WM *t?*aift«S is fete* 
©tartar. la aa*b a «*** t tee aveeg-fevd swart «f tote* l«e* *wt 
to* deliver** stfeteoat delay in to** assigned port- 

the **#*»»#» eaeesest©* vifete tote* is*g **f tola* toy fete* 
mnmi beaaaae s>f tote* la* ««*#*! to !»»** are toaras fey fete* 
freight mm mm* fte* ie* ***•$«<** ainmn* in tote* ©tearfe*** 
l-g®*' feteefcr alga masse* vita ttee Mfefelag i» of fete* spring 
when fete* iee 4s tte* atevigetiee are* *f fete*- «*•*! **fe 
awsatotfesfe* aaesMwsmUfefel* sfestael** . 

fte* .lee *K<«®.ti«3 «i»a***. ere is**r«*4 also la tte* 
bill «f l«4'i«g. a® aa fete* xw**n« «44e of fete* teill of 
l&4ieg ifvm SS-S5) it is in*is*t*« ttest if fete* l«td mm#* 
I* deliver** sad wj1<«mS* 4. 1ft to)* **s4ga*4 port wlfeteet 
tee— fit* far tta ateip asd s*rs* dae to ttee iee eeadlfelaas* 
totes ai&pt** 1* *afelU*!l to MftXoad (far ttee eeeaaafe *®i riek 
af U* freiglteto evaders) In fetes aasuwefe {**>* of eaU tetees it 
teeeaaee $a*eifeite» m vfe.\efe e.tj»wB®fea®«» is* asst advise fetes 
sender of fetes- frel^sfe* 
h 
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If of the Ism 4 m&u freight 

in %m vf tsa® t* he Mill sto# & wittto 

to tfeft &&&$&% Qt t&* 

jsfcitSM? i?i fctse oort of tn asieh & ®**e (if tti* te# 

^itaatlon ^aftwaifc* it) t-fe* *«a£i$g of it* l$ft£ x% earrito 
%#% h$ mu bill of X&tog #a fe»4 the fttoi?£taft *#•««* 
or szm oi her vwasr* In so tolhf i&* ?**%* hill of 

ia4isig rai evicts* Ui ®&4imf| &m freight aa4 

thsit &r# tp fee $$»4» for ww * els# the fre sght &*$& 

ft* •:*£ t&# origisittl Bill of i&di&g# 

asi 4 sl&o f\>r other Gxp&mm fe&rsae h$ the 

Xo *ltfc of the bfcipa*&ts fey 

the auf of Ltolag* it i* «t M tcs fee a. 

of til# e^nfcrftet if id# af the VMMl fra* the 

•; ft g*iv*»§ f^f .feta* sfeftfcr iftl or the 

SU& 1 X -ssf tfe# «!?©»&&•# X '!<?$ tfeflr o-jrw- of aisy sSQiHmes* la doling 

#3 the esrarier do#© svot feeer liability for the la#s«t 
e^n^i#t#4 therm life* thing IMt dad fees&t eei& etome* 

to$lMN$ to the eseteti-aae f>m ill# emme fr to the ehaage 
of ®e$i*er*ee of tn# mils le the #o:rts i» *mm®%l<-m with 
the 1#* es:*e}.ti3«e* 

may selling *##*»*£ end omrwlmleieg mjorlty af 
the mterety* ih* length -of mvlffctt$ss is deteattaM 

fey the o#rio4& of i«* mi*4 i%xm af th# la# 

* &'# the pNMMi #f tM 

M3&3isi&e of id# of tte 

ilKr^^jgh £M ie« fields-. X* for 

ni aaterittos riw *re th# |;--^rio4® of 

the re^-‘tior 4 of the lm&& fsf fttilpM## hjr tin 
leg ggitMilw of tn# g«*raw*»fc* %t *i»® #t»t reetm?^ 
tift 1^4e tM ^Rei^tti^n 1* -ci^wi to# ifc# tiw 

for the ftUi|plM7 of ilse freight before 

tM elenlisg the ®mi0k%im &m ®mmm teate-i fey 

the eswwp*aitt®Ji*l t*UvPfe»s of the flees #f the 

end Earitls^r idle # «4 miss ttey i&ttXa*t*£ le 

piifeii# netieet- snefeiifeitedl is tfee ^e-i&tsi 4i^pst%to w&&. treble- 
lu m&Lbtm to ifei*, ite tljae for the 

#t*rt sMs #f tfee *sel#ffeti#?s *re #4^Xl»he4 

m the e^#CM8 of j^guisti^s #f tte efelp»e*t« sm4 fceriff# of 
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tte ss».r*ti » mr*4 hw ^,f tA- W&&&* 

&£%mr Vm map*, las* p#riM #f g$v* flight 

f^r MtvM-nt i% tfety *m is* mmlm& ml$ wp 

Hzrmmnt with %&m Aruustat &%*mmfo%v *&mtm w *? to* 
4F$&rm ££ tee lu && d-jisag te* «tMss»fei£: *g£r**ie# 

perils U'&.biss& to %m «fcfc*s* * mv# n&% 

i iatoi* hQf®rm % m ®lx®n% £&? tm 4&t m %£ tee 

£mig&% tMM&u b<M.n I £’M* teUMat ^ iMrlfeisifc an# 

JTlwr *hlp* rt tec*fc* arrivls*# is & $>««* **£ 

fai£$ae£t*g te# Aft AXlffete*? ^r 

th# £*■£•,>.*'* th» of th® smi&kt-im i*?i /4* 

v&«Nf* ©hi^l^s 4Ar®^t 

iSki^Mttta til© 4fttA$ &f to# eterfc as&4 taAl&fl&l3& of £,&& 
mmai&b si 1 tea lm£& for tax *tfc© 

Jl* J .- ... -5- ^ ^ .... ^Jk* ~ At* *. MlA #Siflk, ^duDk^ou. *.« 

fenS*** *.%*» WV#»!iW*i. ^..^a**** 9 etr-JliV*« **«*» vw^h Wm*« %»*--« WiW- 

#«4 a*>4 mvk$frtvm* t%l® m $iw& 

*y «m is tee e,ai#ett«@; ef test m%&~ 

imvom ftm&roiug S&i $&*&%& mad faypifffc (a# tee lift? 

Jte-ito9*& fMMpertefctea) ■• 

m&%M% teim %t& Mia aCfftaM -$*£ 

Uan M4 t&ft &t£tm® of %im ?ostel #mmffi'km&lm&- of the 
ftlf»i#tr£ mf Smw iMfcl#&a tlwr «M- iMisiM 
4Ht4«i Ci^* 20 M?*) ft^n4 ;^r «te 11 m* &mmmim%iom 
mo&t %’m 4m& of in© m &?*«£ f^r te* 

i^ - MIA l« m&xppi^ anil 

it«w* 


m&kz&M* mmau^MJm. MatoJte®, 


B*9*a&iMQ wbww* Uw jj* l «-B'*»a« af MV !*•••# tte #s>l 14U* 
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af km 

%b* of tti* Float* ■*&**» of tn# 

sa&ot m fc&* ®?%sp&ks&% 

.^f *iati4»»»t in p»tieu3Jkr freaaiog tfe* 

$mr* It alt# #*«!#»» t&* ttofe stfMrtgat-ios 

*•**»» i* fall or its fc«*tB«iXag m 

fit# fail ?«m?> fjaaxgaU^ ttaa trm®in& mmm **t 
a4v.i**&l« at mil tii*t*» but Ui all «*£** ^ afcoai* ttej 
mm*?** *#*»# utiUsiag* a& f*fUf &a v^stta#* aet-isi 
jjMwrtocU I'm tfci* s^int if v%m *«* #f tr«a 

•«»«3tttal f»WM&m£*a la *fc* l^ell *aa*ott»a W* loads _ 

m*&£ it ?a*ftifete t* ••*** ^ 

srni o& tilt pi&v* * load ttMM* sp ;*& ifea a&s-pa mm> mma 


> ttodr with i&a fi 


fn® h~w&*3t WV*&iT*f vtv* *.iMa# **1*®, ---* w** 1 -- 'W 

iuni sm*** *r# Jaipt ia «4 *a t&* pt ih© 

aaai&ftias sa4 x*mm*£ witai &&£ i&* *»* 

,*if *M*ptiM af tim km#® fr-aa fcfe* aiianta la tfc* >>£*e~ 
tsavlgnti&sal g&wi’S# la nnta&iiatwHl fey tan a ; ; a#iaf loat-Ftt® 4 * 
n$5 * tlai oi?40f* ct* mmkkwmy of tli# 

f**ai#*t lit tua f'*l&tfi «f tsameblpoftat ted 4-steiiig sf |&* 
^.awtrc4Sl denotata ds&luif tte afex^awt *f t&e 
if; divoot aojatlatwl awnif^^i ••* a wsn ta#® 

aa4 ,%a#a £%# '6btpm®% *£ - ^ 

raaa#e©fepa# jaN MNB> «= uirm™ 

n £ ' <m %®*v& faaaaia tlae ^i»l«t3fgr _®r 

tts» ^1“ taa napilati^a 

M^4 # , !)• 

ftn4 ar th# r**«£U^ -sT 

iaa4s f‘>r a^l^Mai wltfe M i» 

ntsrts %M *t*»i8»feti? mg* p^h-iumd m %n# 

e^UMtloiMi of mlts tiw ^ marl*t* 

pf %m *&£* tm& «*t*r asi4 rtUm4 »» ♦ 

*#*& mtmmhlp a^aaalas are ■pyfeli®hi^m 9 not latar tMn 
tw fint af Momatpy of «s»am faar* in ttt nassa^ftpwwi tw 
lints *>jf tmanam s«ant p<sapt« an# i>iara # alii^ tte« IM- 
i?i at^raga nntil ta* trt^Uaita® ->f porl^t and 
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aotifV the railroad caapaaiea tgr of aessMRedatiaa* 
2a s-sibltaattoas aa&eaaaieg etsa tsmntm «f poiata #** 
tfceaag ewMptlmt »ad eto«*gft if *I»o the atftttaa 

«*• the part far toA #*«jss«e is i»dieated, laaMK&ag Me 
stations far d*u*es$ «f freight ta tte t aggaay , 
tbs **#si«'susg date* ; f ttaetr raeaptiee# tta» sstad* of leads, 
the sjaaailiy eis4 «etfced«f •Hipseot {tare, 1«M, i a aptag 
foil, eie.) aai at tier aeadttieiMu 

fibs *fe«w*Mr- agamies aofcify Me eetlrwad tsn;«>t« 
of the tmua^uw »f MMMV ****ptt«i »f Me fMIgit ia 
*ts«|e (tg «» pact «*» aMtiaa lajMtMaaar J, and to 

®8ES® -S* 'SiStwSgity tv*SSy SiS® SsStify vats dSS{SttalMP > stf SSe 

£S»ei#st tsy wire, tea <feys febssd. of Me elselisg* 



*» * rule Me MUt«| A» «®r tee i* Ismmp 

tfesa la the fraa water. At * p*oleaM*d s«Sila« «f tie efit#e« 
aepeatetty i» diffewe* eliaetie em5i.tS.SBis, Me adsMSstra;* 
tie© of the »fcip east iM «er» of tie j*&&i*i£me to e££*et 
M* aeaagias effect* <tf Me eliweta. Mputtli itm atu* 
lag la Me t*MMw»a*4 ime see »hml4 tat* mttumem rtwt/fl 
of tie ties te isesteta tie eidee of the eMg $w acne «a*p» 
ing* to »u*iaet* ttw waeeaelwe of Me Hitt aad to 

sseiotata a toady mm » taa&arators* is tie sa — a g m eaartw*. 

Sepaaial attanttoa amt be dmated to tie sol tarsi 
eceawmwatia*** «f M» pan egwi or * long trip. Ml metei 
amt b* preeided with a eafftalaat staeatit? of Me art 
itteratare, «hM gem a, aasiesl laatvaaeate* * saMstia* 
of plays.®* eeeerde. oa beard the tup Me radio tweM* 
•i*» of Me latest aw, smears*, ate*# wait toe aU 
organ lead. 
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%rn sAiU m trip* Md'-tM **** af *b# 

t©&i$s|g fell in ord&r 4iin«kftrsc iw® 

ia &mg*r feist* at tMl r **iat* of dtsttafctio** 

i** #®*4tfei®fi* fefei& .u tot p$**&*2A* 

®mm tfct of tfe* mitr p*ae*s^r t* 

tqr r*s*a lattes in *ff**t* 

ftse duir ®f tfc* oarrlfcr feu? tta* y*tt***t®*r t J 

a s*t*r3a»*4 ;>»ri of asati^feUa* it #«tftMt*i«s& ky fefe* 
s&ip-&is^ m&ui&tt om * In ifc* **« tigs ¥ fcis*®* i 

It Ik $feipi»X*fc*& t§*S*fe %«*** SW»i*i 

tit* *<&» * sti* fcrai £ oa a»f tb* v*s&»el* te$l s*l&ra*4 
*»a**fel^i* statics- l* r^t- Ufttol# to tfe* $?«***®*r* for u*s 
$**l*jr in tfee 4*$*&rfe«r* arrival -at tb* *bi|* fcf 
•«Mt*i* # tea sito far &H fefc* «&$*&&•& oatlfty -at 
Da**®?!^*^ 1 * ** & £**£ ™~-‘ -jff io* 

.isf tb® «£»&*? la **t utfci* for tfct £#•*•»***■* 

&t*y las ah# total m fc&fc *ar^t*ti*n *f tfe* **** 

%m%.r hmr4 m a rm^it of feh* 4a lay t&* arrival of fen* 

fliiP to tM? port of 4*»tl4*tlon» 

'MXtsfjg to #sjt*;g? isi %3F&& *>art*t x&n tfe# **^®t$*®* f 4f 

tk# to&rd of tli® te4 for 3>fe®r trip ®§&$h§i**#s > 

tairam tka «rrl«r if W a*® ir,® 1^4*4 in Sfcfc of fete* 

au* fei*&*t* is the latter east* the attornfe*^ M**»*¥ ***& 
i***ia« tt» t.i«»fe t-o aa«#<ifei»Uf# i® ^ kl «*S 

a kirn to %m 4*1 iw ^ , 

^ tka aUwtr, Mitfe t» mumtlon to prartna tetm »ite foos 
n#t far p*ri-$& <sf tla® fw ttet fmli tlma 

of 6,3*ao*»&i»t*tls>9 fr« s oa* p-»fc t» •nawwr. I® ot^s^ fc» 
m«X 4 ssiea ae«-^w* s«ti¥® *»?**«» feh# a twawfe ig ««»o«y »isst 

Skj..e-:?.i«to wltft ^wkt; •*?•# tfe* praWUM -rf uMoilai Ww *as 

of' trie s,#s»#ae«F »hi-s ia ti»* fall saasoa. 

If UMHPC i# * «•« *# ?roi5«g tM **>1# la tlss Ss« 
«or!iiitl--fts, «i* shahid #3^g»ai*» la Am ti»» tt* laKwa*^*** 
eaaductloa af «»• v###*i. If for *-«« rwasat «*i atuwr t&a 
e antra X of the sSlp* la tele aswter *ad teeaa«« of tea i« 
«oa«Utt*w», te» te«a*X »U1 not tell at tea part ^site**i»s 
in tte »teed»J«* tea paasaagars, teawlia* to tela pn’mt. 
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sunt i« t&e ***r*rt port* tvm m»t 

*j# %* km *«m*a*i «* fcoftrsi tt» ruwt 

vents*! s*Ul«S t* tfeSi? port of fMtiektta** 

If giMnMffettlon of **s»e«®*rs in ife® psirt* of 

i*s$*as®itole fc&oy agp-t* mu let* 4ia*a» 
itnrted for Vm s*e«d Us#*. t* ws* m&m&t part. *Ma tia» 
lit* 'iMttpUcRi Of tea* vtMHWtiiip ««*»«>* m a efcrri-«r, *» 
*s4 for M*ir furtWr trip tm pms*m&mwm% 
i*y £*r s**w 

I&* bfS# ^rSiSf^p S^ljsSfe** VW wt %Sam %*iaMWfe4 4fteNfe £1*0$ 

to* i«toMmpfti«it *f umt rf to* s?**##****^ t#s* to a 

**&*? *£ iMlftl £*** Wm $&$&&&*" 

mm ®£ to# mmmi, vito to# mm& fcy 

rnrnmm* me&iUm lim), to# «Xi4ii^ *f to* MfeK I* 
pmX**9M »til to* mm% tri^* 

If ill# M«0i mmmt *#$ mb far silt toi* &#*#£«*$aH£ 
to to* 4u* to ■#«#» ^tot# 4lUP£i4#ltto*# 

to# Item mil im mMM to to* .1# SMftvtom** 

«*to to* «*m*m 13* to* e ©to of s#* $***1^ 

ti« 1® to* tssa* 
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****>•» **tu*fc m 

***&*!«•« of ifc* v^ri-^i af u* 4#a&iisg* tte »s**ia* 

of tb» *•»««! i* wry dta^irafeX** fcsigftt&ftr Mifefc a 
careful la&^fciv^ "if fcfc* vadHtav* 3n*&$#r pm%% $ 

&£«&* rif**® »4 >f fch* £X*tt®S* 

vo* »ust «&*«;& mtfc ft{*ei*t eaure t&® fmsteg *f *&• 

In ih* fcsar p»U Stea part of M «***•! 1* “W***? 4 ,. 
t-> i»t*ts&tfl«4 ftfforVs* &*te la fcfe# £*“** s0fti*r# f ifu?.tfte£# 
mt *#*#*«* i& a «ter»f sr*aw»r* i&fc &a*I# ***»» ft*** %»***; »■* 
*&#. $&**& ftftftfci&ft* *4*iftit ^uita JTf*s|ts*&t if t* **a4y*^w to 
$gt& **£*&& lag $tf tit* a**®* &i*4 riwfc* ©f tM frftss** * 

XiAt fcfcaft #ff tte £r*fc* it* «j£i«rsftX 

a ftiftftjflto&ft* la- f ftswi -of 

tell ’ia M#ak#«r«4* lit U** car«4Ut cn« of 
te&^w SLS*ssst#- t«© 4»w^S'“ •'•>* to 5w te* 's***’* ** ***** 

tell u *oft»UhM*ftXy' ! mmm&4,* mptolmlk? it thm ««4i4ity 
of t&* tell tm4 fe«** 4l«rmpte4 *#£«»• 

*«t&lag * & aft* £-a© wasai ail. tn# 

a.’fS 1 Ifttll# till!)*# -aftiftll dAftlNsl^i j».x 

aWlfttty of tfe» teU *r a?s»*' ft?Mtfl« pmrts af tiie **&***- 
smter of fcfe* wsii* 

If tli# mil of tla* wsuftl ^ awe fra* 

ita fesw Its* tfe* v&$$mr *s4 plat-' 

lag *#* sis* atwag* ttiftf waft* s*ft w®**** tm*%~ 

farsMNi* I* t^rft si^Wr af %Ma l* 

fti^Xftr 4M44 t»a «»ts* ^ri-^ 

4ft»^ i*ftyrp*4 *&ue aaiXiag i-^ i**- : -^ *teu!4 

tiii %m tm lajwtw t<> th* tell &*y W *<«wlttftiw 
to tot te4 c?f iii* «**$** afs4 ttaftraf^r*, 

te «44ttiaaiil teft*y 

If tUft sr^44ftr i^tsl-iatisa .;«• 
tl^ Jwwt eftftft it will tfeOsA. * i«»» ftf tiswa# 

tto !$#*&&& ity af ted tft ft tint# w&IIm 

lug i«i 1M a^'ad:vt:isr^. te Ua* 

itep= i«i tifa* i*«. »* ten tad w# ftti mm&m®m *it& t 

rnmi%i^ml imam®* «t riae*«i* t*s* 4Wftgp4 «&wt« w* .re»Xte*a, 
art la #xt#fttti &*!£#& tltftf *.r# atf*ag!Wftiii#4 if 1^* itftidliajjt 
of ^ 4ft**l* «l*«*t*. 
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in j&mpt tent 1 1 

tm zhipp i** c^^ta^n ts? 

imi mmn thl& i» 

*i.m tm «*t*p $%rm® frzm %hm 
H ■*• 28f*S ♦ 


r -> U< »./.# *.S< -it *'■ 


is 


o&t sw* & ir^ in it 

to rmi&m sOi tm a&etti m i"**** •>€ t&* ***»• w 
otcrfttee **etiaa* Sff tti* tfcip- imp* rr*4y«r*tt? /»»\ J? 

’?f tM i£# fey .It vcft* »*•» *•* *&** 

®f«& tfefe Mutt tag ^ tara ® 

v*rt of tfet tall* &&4 «***»£ to * 

if ifet ieefeseattor *kw& tft* ml&lp ear ttf* &*Uf$ W it# 

$Wfc<li*ufc M4 &m44fc&X|» ay 

i«* tte 4t0Kiiting ?Mfc» will vtt& trmr Mention* 

^litefe &g&l& mmg mmimm wmrivvm 

&*&&«•$& &»® gKttfc 2T>t :fU-i tfe* ejfcfcOFSHftA 

tet nl&o tfe# i»*««*I »tei «& **« 

dimmity* *i*» *$*»ua eurt* *x t*« w**i eueti 
&oX4& * tes«r$ # £l&* of tfefc a-all y the 

%im& tkm 4s^fei# feat to* » tfe* fr** ***£ 

^*mm t «t«* ;'>n«i t«st ^lt'^ ^«iac8Jai|t 

to a*tti«$ oMt to ««& for ♦ I'rio ir? &®n4i~ 
ti&n&fi ^p«P til© 

the riaavi^i * %%& their r^««* 

all ^ Q,r^r* 

the &&!££ f^r oa^igati ^ u- %m le# 

liefa et«N»l fciiMte - 

tti*s s?f M^r the i>»»s 

ai&4 i.:ig if»^a w»a |get aee?i sut of the 

mcmam&t: t^il« the iras 

1^ tte# MtXUwfc 6*sHt* t&» *sat#F ®#J * is £Js® 

**«ra* af A*»tl* n**i«»*l«n» «P«W*. _tmrmg4»* at ««V 

» Arw all Kba t»t*fea sifife sS>e ««esp**«s itf t&«s 

4I#$»M«d as?##®* tbs b<>tl®Jf» awl arturtilaftry* *b* sUfetss* aast "e*^ 
;teai*j»4 sat* atiU Htttr H ®*»M 3» *•» fsa* tfe® 

baatlttt »« safcar %aa». 

la all «aa«8 as* «a#t earafuliy wataft that tbs tascs 
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stowl* is fill** t* to* t*®> to* tfa* w*Wr etoato 
&<m* w t* to* Mtoarto* *isw*» If to* swtor tsmzms 
to the tat**. it «tU ***t*w «»»* It to edWtotoi* t» rail 
%tea toto* Cm Mm *9 tto* toil* to**r I® is Mw». 

ia» atoai* mm *ito mm** «w* to* esasaitioa sf to* 
siaatow* «■$*•»• to* *ki«t toil* far saiiias ia toe to*- 
gmtaft M4 taw vawaitca *ito * »gw*toi 

um* *111 taw «M «r mam to* kmmtm «*&**• #*» m 

*y»to**tiw»llj? kiws torss#*. If *«**» ** larttUttiaa i* 

«»* mt&liablM, mm steal* m **» 

'«)H9 — Utog to tit# to* ®®aaiiise® »«£** saaaat rwww* 

mat tow* IW t&Bimmm- tatf *teWtoft &»»«*** *» * isle* 

sw** *f «*«U Xrnmmvm wait* tmammUg pM*$Mly *«*& 

***%® MW WM3 «S tKW*3 WH> tMMWMMW «Q* etoar 1NWM1* 
sf iHM* grtotolt** %M 

irMaatoitosm S* w£ 5 SS 5 » SmrmmS Sfij^SSw* ■■**# «*** 

Wkt MW fcMW-tNOlt MU«h vrnmim 

«**•» 

Ml 4MI *mm toMMl**** •» **IA *e Mir «*M|w*«* 

WtWiMM ffe* MMHW nwte&M«» *f t**iM*S*i*HW. far 

Mi nHw it i» w t mm&i# t* MMtfwur rat Mts* to* 
mmmm- «r taw ***** ** «w* 'net • «ww *c r***i*w 
Mwkitt as* to IMMW to* ttafptw ®P*»* to* «a«uw tor** 
«wto*i* **« mm&sm mmm mm t» *$MiUws fra* to* #*•*», 
tMi to wwtoto ftaw to* to*** to* ****** i* *w *»«*•- „ 
pawn* to* toll* tototo towwtotolf *ri®*, to* *U torptolia 
M%i«ito mmM to ftoto* m toft fe*j* *» twg** to* *®wt*e* 
aa* totolto **• sifttoft i* ktgto* toft tto* *ito mm iwm. 
worn **to tojtot Mtowto Cra* to* ter** * to* i* prm**4 
wito to* ****** totoW. to* Hto M* «*** toe piste** a* 


Vto* jMMtMg 
•Mato** fwaptrl # 
tries tow Mas* iw 
ia toll to** aa* $ 

JTlWwr toRHi' PH 

wm to to* *». 


intoltotoft to** it i* i*p*r*tiw to 
iUtots to*- ttop* i® tie** to* to 
w$ # tow ifwtottottoa* to* •mpI 1 -** 
tom to tt**» toto to* toil? **to iato 
•Ui tw to tototog «oa*tti« m* 
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it %m tofai* setting iats? 

te etoefe sifc& ^11 tls® 

f j ®4 sullies* toi mm ei*tM«iCt tmi, ixforimtim mad 
mip sepfile** promt* m&t to t&km. trm. 

felts fteeouret m>t of to* l*g5e&4i»g iiSTlgeti o»* tot *1*«* 

tables into m*m®% tel&g* ist ito tri*> ***»*« »f 

tto aiferi*® situStles oitor 

iif $£ tto we*4ft4 sapfriiass la Osisi*!***# 
ti^» Mfsit toe vessels set &ui &«# mpmading ’4pt>ts 

tM eeriest i<ss ares* t&a* of i*e sitofetiaa^ead 

^^ww'ir «*w p**i**i*-»aa 

ntteigrtUii toer® to** eases M ll» tote* smtiitig set witli~ 
**& seffieieat r^iiii^ mm torn#* ta rntmm t* toeir tos# 
ar ts toil at atter for #^l«wmttri ararlslsoe* It 

»i*a mpprnm tost mm* vessel* md mum* fml serenes, 
m4 tm4 Seattle* to- toe toips 1*£ % witooet 
tte * m to&a* to toe 

I-ase *f tie* »4 to* stols to edAltloael 

esytose* 

Swatleaeati** Urn steel sere*# %m to & ***tal* 
ff rs»toite eisto** km*& md #totr so ttet 

t&e feie&s »** «# mpx&md, \m asa# »f 4sssa$fc smp i&se* if tfe® 
toip~««sfc «L#t 'mi t* to* t *e*to«£ m#m& *tto feres* to* 
lx%ss$ ar'©a*iier* g $$# toe* sinm** ^rapeilerB {mm to* 

sere* $m smm in mm pxmm\ to m&k%x®mx feii&toa tt tto 
«u w : ^m atoa4 tto 

tissat to •«•* it tm &p*m &mdm fall? to 

tto» atoB# &&& if tto apato ito «a » m4j^t#4 tto 
t&c sltofi* 

,k\ &m*& tto nottl^i m*t fe4 tto 

aroa^, t£mr* mm-% m mm* »U a #n4 

aHftft wHi* a ^^s&r« tojwt#4 t* it* aoao* fto 

atofts ??n tto s^tl'^’9 -jyit of far im&rnntlv 


STAT 

^ i4a - 



Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


STAT 


$£© ©©rtSf© # teWtttr* tt$© ©aptrA#**©# of ttttjf A.#t 
Hirt as* ©©&#&• of a© •<*# 

•teft tail its l'm& *lo®«*i4t '#111* a© tea?#** ftls® feter# 

$i« $© 3 ©$ rtt&rsl *?ter# at a»& ate-ft ate mmi* tvta is 

fete sf ««*a r»©*fc*t4 *n4 flatting It* k&4 to 

&* *t$l*«t4« Tte* # m* las tat* » t m mz®* tf tte «t#a- 
mip in ae «i»n*iti*ac af te«y 4fimag 

kmtmllmi after as*4 tffrrt *f f s >ar 4&£& 4 a te* ftteft 
a*i 4 ©area* *tr?«lttti%g tit# at* ttei te& tets teofctR off 
iMi la mi4 life© it* «■*»#*• fte sfcU- 4s*# © 

r..^w#rf*2l tfisliteee fr*® aii i&tkwtKtr * It pl&ttd ©l Its© 
skip*© 4 i©|v^©l its *sm §» -in orter to teitwr a* gteft 
&$© *tf#w fete pits# of l^ttllttlsap «£© S..g£S®4 it© owa 
&&*§ prot#$t©4 Ik© skip *ia It© wa tell f#sat %'m 
€riftl^g 1©# a»^s«©i» 

la tMltlte te ©te ti^wtetatei afctr ##***& 

m&h *hU» mm* tern vro*i4i4 ©Uk t^ltaaatar l^ag tests 

tap tm *t Urn m&& fvwt attar *m$*i atte k*4 

&**r« ajtf#& it# it* a* ta^wtar parties of fete tell* 

It it istewttefci# a tew *1** ? ; a*«*i»i« w&%&? m& 
sal sate## »f high «*te#ity* 

tte r^mp® i© tut Amtl* wi|iU^ «* u««& t&t 

1*1 at 0110 ©$. of far rmsi®vi&% tte #*t#.r a# 

tell of tte wsa-©! # i*% ml®* t*r tm^lmuh.%^ tte 
©i*$\rii©» of rwak HW? fratt tte tmaw tte© ^ttr. 

vo,it« ©ijart. fr« fete: fcte tell M^-r© tte 

rtlip ©ail© la tea i©©Ha«aa4 n#i tte a^nwillte twteltel 
tnjmttf fi^liea »t te tak#n ©a tte $©©k far ^raa#t ^©ipair 
tte 4sa© t® tte tmltn In fete ^J* fck© 

laj^rr ar© ©aatelted fete rigl4 ©a4 ©aft flatters ^ 

emm%* trm% mi%& 4lifm*m% step©*,. tem^ 

atm©te»» m&Z, *m$< tesites at vr4l«rjr Hftk&atB 

tte wtttls assigr,©4 to ©rati© att*atiw art prorite^ iss 
tat <mat© ai»© tia at it© ter#Ni * "at fte^© 

©r# wri light &&rgm with at 

at it# ter^s^ art #«4 f^r ©*^ 8 *aHa©i italic la at wssattu le© 

arta© a&4 ou at it© Kltfe a© «tert> tia otter 

W©ttl#|p tte* 
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Zt* G-rste %■$ states Vtm mi*. I os* th* lee 

$»*&*«** *»4 mu® t m &xSt t***H mamm vbmn %$m iettumfevr is 
tm&i* *i«ra tb* fc«a»fa*xsa- of *#*& fcte war* «f tist 

4HNT jfctiMttl tQ S.*t &t*W8F to £f*t %&& 

nms#, tom moto&m *%&& art vmm4. %& m%i&% 

tm' wmhimvf {Pi&zs* &a«fc ^mh^m mm m*4 ai«* 
4aria$ tta* ni gut fttsg* is t** l» ttm **** 


«ta& tte progress of I'm &hi 






fist nmm of tb& sMr tftj&ss %£*& mata-sr fey l*aa*i aa& plgs®m 

i%m elas* to esttis tfe* *4gs of « *b*5lt %&%-■&&% %& fcfea iom * 

tm m%$fc% of %m %m •otto:* for it* &->xaiag ***** -* *♦$ 

«, * .•«. 4jp i pmpf * &£.& tlSS? IN^ET A#?* %'*&* ttSiS-ft *8&^ife. 

HiTsit&lt it fe*c-a«** it* *a4 for t&i* raas&s th® it* 

aiMtesr* ar* §t*4* axati*** fj?*#» n-&& or aX«aima&* tteiX* 

Ha# saltan# is i^mrt#4 t& fctet tt» rigi&Hf safes* 
stMi cor$£ for tfe* i«# ftm&ore art t&3«** frsss tb® X*®~ 


ifira ?r«4 »HW 


- : wff 3 55*i jfi 1 as^fe 3E - 


Fig*** 4J* Ife* i#* an^k^r* 


tfat jsajwnF s€ tto ^i***in»a*y !*•****«*» are 
*$vu.&g*4 witli t&s repair of tli® sfeif- fcjfp*# wfci#& are 

eggaglag is tte torsier, a*c*r # ffswxng# axsctw 

«®x41*ag *&4 otitar Min4& of of %&* ir • 

iim rtfftir ali^ tm% oztl$ art a«rfi^g, ^ut %to& 

tmmdtmm f^r ^ iismkIs m ist^rssaktr itatXf , ^at 
art tstiflag »ita tM rti^ir m hmm t^e 

saips % ; ^s4 fcf Xa %# t^t# -tat 

itaaww^sni^ as a »**, •» tqaipp#4 ais^ with a 4iwr 
staticws of mm %$m* 

lm mmm&lm mlt& %bm tmt tm% tom &m % it 
ia #m«4 m in mmplimtmd mml&ktl&Bml m& 

«d«Mlitl «s» la tits of sfarlM« 9 * m4 mmx4 tm* %mm 

wm4 wUbst ariftiag it® m& %m 

iim tbm im&rmtxmm ar# vitii tfet siost $mrfm t 

mw igfstisnaX usrta«s«t*# susb m4to iMStsra# 
t-»iii«6tti ftrist *«<l:i.3 fiocSsm.9 ari4 ife# 

1 i fe# 4 
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tow&dr l# to# r*MSfcr» j&iring tern fcd&i# 

* inter im&m&k&r it tern* £fc»i 

r&4ar t& s&sst&l* of efeowt&g in in# &m% 4ii M*f$e 
tte of **«& *?&#& t*s« i& 4t^irer#4 

grit-ft & ftfcw/ X^&r af safcssi'*# .ue# # 

drifting #«!#& of *&* fed tiid id* 

fl&iis ir® r&f.l€«t«4 is a wiitti of m %m m&m* 

■&%?&&n 9 m %*fex#t* tm g&*$i&fc*4 is 4#p-i^t#4 

eimliarl# £-* tW of ®?m&ZMX idodswAf*# tfr» 

# thd roe&&, t&« l-M-la^4s «us4 ill# ;4Mteaapw*?& Ip fc&« 
ixe fields t *• ith w*# ©*4 ->f ^attiirr ttee is^&r&&£€r $&& 
tis$ *•**•!* tkr'&xmz th% iswai &§§. gdfssi » 


$ jv fete &®ims%i£i<i: 
: ; Mi4»4 #ltJN th* 


inmi&tigpzL :*m ti*g *rs 

£?■ «*&***& a»ii ifs&irsasKs&is * 



&&§& |s sa£g*li#9l ¥ltJb ml vsfeld mm\z #f t&* 

sau&4* *r*d flag aigrmiiiig* p^«rfol rfr&ic* 

t&li& tte r#4in dst4 r*dVo? For 1 

mie&tio&s ^ilh tte t#*M ■vmmt&f m4. sl&-> f# fcfc# 

:>f fcisa f-jg fc* &»&& fciss im&rmmm rre-rldM 

with psmdrf&l #ir#« te4 wtei&tliug in&trm&nt® 3 %&& «4§$Kte 
if wfeldfe m« *toi v plf 4S.diS.tMrt; frf« # -^:r^ >f t-hf- 
zf ^s© 

Ii% :j>f a «i^tdring :.-?> ‘id;- 

tdd $^i id^i^mkdid itet in im -mt^m^mhM 

(winter) I» iitpddt ^gprs tm>% ^ 

ilis Mifd dido witii 

t&? ttm ^ip»le«i Mi’feli d tml 

$rta'n tdd vmmku* mxm- &% tsm z>rm&a% 

txm im %m wi%tmi*i$$ ®? g griu;-. -^r 

of tiitf* til# noiles* li ^pt widr dtdte# fr-;-^ z%&&r 

&hU~* dr# n^Ju#4 dito ©tfiwas fw hmting a®4 t# 

4»rtw » 

!m rts««0t frd^w^tisr tfe# %:b m££mm%&4. 

is$ %mbm m:mm mi mr tmm m$m$m m%4 of attor 

%®& mte&Gk uni oni>' lr* i## fcat «tl«?> 

|^n mm* x*m.$ln$ in %te Id# #^4iti ^ whii# 
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as§4 t&wiog I %% '*£*$£a 

I® imhm&kmm mm mt ttm mmm t\m $. 

»*5c5*l uftauifi* oiitafe* rmmtmm tut iaofcretoor 
■mter mil to prmi$®4 m4 *xt* tu 

%2t$ w soli* list rot&afc or 

a »js$ far *a»ti£$& war of * Ha# tu* tts# iaj#f#6 or 
j m&mX jp witfe & of t&r## is®& ttmmklm ##&!#* Aiek 

wUi a# m*4. as a $ai<s» .far th* p*m%m ** *** «*&*•> 

Kitli Malta*# f^r 4g#ttl$^ eaai of ta# ©#l£# witfe te 

naefoar #%t&iiis#4 to im mM or for a lifoteii* Md sttwers. 




■;m mmtl atag^iag to# fmy «*i&# *itfe wm* tells, 
&*## not t#*a s4J^t«4 jrj^oriy for &oLluig us. ta# 
$**«i#*fe#4 mmm § it i* #4wi«*fcl* t# pgwnte *mm %&M^m.r$ 
r*\ at&mmmmtm »f tm m*t®m &M$ mt mt i# ««*• 

a#*tt«#$ *&# fs<»#as #f ife* r<w*«* ttflif *14# ?tlMfc» 
ttt«#rfctA« tmm mm v$& m ri#14 »t#ffrre«4 

*4t& tli* »f>jpwi^»ra #fc4* af «# &r4mm 0 

6t*p«MA in #*#*r#x %•$***+ **#* «*4p» Item U0 ml m 
mti&m- mm€ fix item to tfc* ^lassk* tgr ^ i-?», 

it is #ait» mm tml to #ff##t «*#& a ml&tmmmm&% of ti* 
talMt#*# -of tat far#??#*# £r?astt Ua# #tsi# of tfc# M&X4 

&* rtuuif ##•#*•#£ of tt# #** 

tMx plmm #$& tat ai4# st tt# of* 

fitt to ©lx wttrii ttaa -©tam tte % or aa 

«U in a tat tX^tk rate. »t x~ 

io4M Milt of *oU4 »Mm «a* 

into tut «o«4ta tW.a®*rt r ^a$i# wlta tlMr otlwnr tfeoy 

into for 

tfe* $\lhmm t im&MhmmM* 

ma& 
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fl*M tee entire Xm $$te - 4 £ tea mi tee 

xnt&pm.x *1*21$ : pf tee trmm* %%® *m itotear 

aite **>&&*& a** 

mte m$h ^teai* im tea m$ &£ a is©**, $k> it*t *x.«&3g 
aavs** xaitgte ajf tfam h-*i 4 & i& &stxt* Tin 

fstersmi teeixe %? %&® &hmi4 m «ut tat* tea At*** ^i 5 

tee girter# #o teat tiiajr teaai* tetter xmn »*s to to* #!$*• 
tto Is* tea litters* i »f tfa* £r&am *r* 

teasaaresl la *ite «*te** istostteg ©r*4 are firai&y fl»4 srite 
atega&. 

©tr&iijger ?**#i**£ tee £*•*$**«?* &«s*t 

.4' tot pimtu% mt ml*® &f tee tmm$ it 

n £\y**t2y *tto*tg*4« t&ti? ** i^er***** tOm 
tg ?*f tte sv«te* r»f tete r**a». tte****& the 

a.irte* -if it* <&£?% and «X»© to* gXsteitetXsm 

?f tee ^weeur** white fcte mri s^ct^ns .©if the 

?l*tisc m$ trmm *r* Mteeimaiog, ?*«? «&« part »f 

th& &*&I m 

mm toe «i m *f %m. ems m$ Urn 

■zf tee tetee fit^ teis&or&ry etrissgere are ©a #*$§$ 

^ - da t3f tte t&i f # s< teg&y # a^ii/ # asi4 { xn mrsr } 4mm 

i&rss?# i?i a ^ &l®p&n-n$ tfa&z afe-aw 

^.U^li% tl*©' i.miti £?>m tue i igtit to tfea 
water llaa a . 

^3 wa©4S*iri #a nis ^ t.bn Hi 

t^ir %wtu »xnf«agw4 la tte wrtia&i €iJwti^ aj 

sf u# gUimm w Ma»i *$**m ilia «a©4t» 

©tri-^ra mr^ &ll t» 

a©MMt«4 cstfear M&vsr ©.laa^a* 

^ t» iM ia itiarea$e4 

ii5 ife# ^.f tea tell rtltek are- sa-o^t a^asM to tea 

hl&m m^imt tea iaa # teat i*» ta tea liaM m* l 

%m la tte tei*r teUa at ter aiaa iwMiti^x 

g®mml &*liM%$ &f tm tec*ia feuii l» ateteM4^. ttet it 
^itaateH4 ia# 
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tM of the voting stag of the 

hull fra* i«t iojartes the- Attain* hull of %m mmc 
wftiefe teamt not been tout for Arctic oavigrtltm* are rein- 
forced with- plating t» f&e of the ^ceeitae 

contact the hull with the lee* In the bm part of the 
sht# this plating is covered »ith mi mMiiiot&l tMn ahMt 
lr®n or tsomr plate* Such a w-oo 4ets plating is ealieg *a 
for eaat* {Figaro 44}* For lar^e # especially freight- 
mrrsing mask It e&rm-at he reessaseniled ami at the present 
ttsae .it is used rarely. 


Hjrase jh 


Alteram of tbs 1) - w fyr coat* 

a) - ha 14 ; 5 ) - pin widish to* the is ids* 

4) - las&S&er of the ^.fur coot*; p) - toit 
fixing the fur co&tu 


x’tm above decor i bed foms of rei niwccise&t of the hull 
provide the eori^ pending effect caly for the vessels of 

ii»?is5ior^% However* far the ah pi of the Mdtc& and 
l&r&z tonnage .it does oot give- any particular 4&t*antage. 


for large veaeela at the present tiee they- use as 
a^ithfasi rri af women t chiefly aa otfditloa*!, double from 
!»• the fasepeae wad the hold Mo, 1. io fcte 9 SS$ of a *•**; 
toll and in the g»roepee t of e^Mming by ice the double 
fMse la alec installs in the sterfa or in the central- or 
in the redder parts of the toll. ?he soot effective i® tt&e 
laetallatioo by rivet log or wel41$g one; or tec reinforced 
nidNs stringers ir* the dree of the ff*ro$e«k, of the hold Ho, 
1* w *le&g the entire eeeeel ia the area of the cfe*ng~ 

log ^eter line* At the large *&ttb of tiso epMleg in %m 
hmt *grt the toll, within the limit® of the water line* 
additional fr*aae& ere he lag iaeerted. 
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Xci the Xe# *sw*4itls*e km 
that* te# *uf til# to4 tee freight 

5,^ tt** $$&# w.f lee %®j&in&ss %o % m hall m*Mnm 

uzrcm %m *:->&&:%? of tee toM toil the 

cia* $r tm freight* wrox* ito&teg at sr 
tm *tep m& to sto whether tee tai4s are 

eleto* etettoer te® totoorihg tod air tore i» g-^4 

eaasiiti'oa* steeteer the retolsieg grid* of tea %Hmm~ 

*!•:«* a?*$m «.*** vkmtmmr te* ■mhi&lm® imw w*a g*M*u 

Ik ^ros.er a*4 to* toll te®$ ere fisad *rlte eor£& . 

$to* rdtetefe &&4 filth test eto get is sa&h will 

m£* lltegif «!?>$ fc&e reMptloa to tetoto* sad ss s Mftslt ;^t 
this- tee ^toping **£ tee amter i?j dtltyto y-r 

dltoSfttlmHNfc fclteg*tfe*r. 

1 tod tog of tte vessels: iu tto* »r*to 

m4 in tee ess# af tto» &»ti« atolgtole* is tt*k*£ 

its stMteifle * % *eur itoilsr tee fM&gfct ito#*- 

.lag plea msfc sli» mtfe a dteptoitleii «f tee ftoigfct ia 
«hte&* a greet &mu af ttotoefeitotot* tee tmitodisg; 

:>f tee freight teooM to* wrif4 cmi net tojr tee rtoets^s 
ttoflit to*;i toiSN& MMKigBS^ «he&4 # singe tee lee si test ten tof 
tse^elr* .its It «m *e topi*»* fa* 

i&&% toto* first part ef toll is toistoed with & to«v# i#e* 
telle tee ts see*#* tele# te* peri ^4. af 

ar leering ^ of teto ip*»s#1 in ttoto i>^rt tfeu 

stag smqp sii 4 smk# ie# **tte*f muiftol ia tee 

fii*l t-*ri « it h&4 to*#o ^«r ia te* ^ 

the t>eiat* swf ctoU* tto® esrsto^aRwIiag ia*4i^g laf tee 
in tto toe>:i4 win #s»wiilto«toly I'sei-Uttoto te* toawrte* tto* 
p,vrt toll 1?3 ^tito^ito ^tor of teptitoi to4 ^i.U 
»a tool. 4 te* l^g toit or te* tototoit^r of tortoaiag terca?gjh 
vm tm* 
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aottttor i» ^ to# 

tota ts ^ feH fa* to 

sa&rs .«nsssti^r*' 

wftlfi* »st4 i ke^i*! 

««* a»U8 *«* *»»“ f*y»4*? 45S • •arrutor 

*i4* aa4 *»» »fci« «»•* **• .* «M 

,«* «*t«r *i«- t -**W 

si^e to* - r a«s# -*f ity * tvs 

*»«• tts* Bflt S«?«*a siaa 5»« u»ea far 

tsa&s - «». *» *« 

is Hi w4®4« 

‘-is® 15 l^to’rtgkt ■»*» t® 

tsv—. >» «."?*«■» *3 «** f^r^uri. 

ft*» ** ^ t&&** ft wao4ft» 

«*» •*■ "f *iw W*a»i *U1 fc* m * 

$£ «* *»***• sfith3ati •** s 8 *® 41 ***** 

v M a 1 :»fttnf «** **H* ***» *® cwpe tto * «****»- 

***u*iiit>* SS" *" Mr UB *‘ 

*-i~iSi , ss»*ars*?s5tts *“ 

i.15'^T» c «““" JCl “ as ‘- 


~ £ft$ 



STAT 
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ta* date i ?«» ->r isM* has w«*e* eat am 

“JSagolatisss* governing tb* load Un» ©f tare #*a**si»g vessels * 
These raghlatioc* apply to the freight-earryibf asd faaseager 
boats sailing abroad. la aaeorda&e* wltH tbaa# hagalatlssus 
the sals ta&e la & leases* load la wiatar than la »wmr, 
ttat is* la the vlatar aaaao* li» eater lie* uk b* M«k 
higher tbaa ia sus&sser. far Us* sbeciElag of the f*ai^*t load 
aa board the chip, a * inter freight water line i* palsied a® 
the side of «w» tell* oatesae with the tetter •»* * aad la 
the vase ef vessel® Jailing ta the Sartfesra *U*8tl* s with 
the letter* *3S5&*. far the eeaeeatteaal vMeele tb* wist**' 
bull side# above the water, u» diseased i/18 btgMr tbaa is 
Use ease of tba staaeer draft, sad neasured fees the «»#r 

&*lfg*SS ‘SIT t«f %'<> 

For the vessel* of not over 190.5 »•*•*» leas sailing 
la the Sorthara Atlantic (aortfe wf the 9MtU*l)i> tb* 
slave surface side la still further raised fey 50 «a* 

.‘•b beard tb* ahipa *Kstgs*4 for use iU|Mat of leaser, 
a saeeial aaws. af tie lvab*r surface *14* for tb* winter 
season is aerwad winch is above the swear'- nafla* side bar 
1/36 of the ewMwa draft >f Ms* vessel. t*a viator earths* 
aide for the vessels earrylng. iusfear i« winter, sag eeillng 
tbs norther® Atlantis, is act especially « aagdlsd* bat is 
taler, as *%t*i to the svetoaary wiatar surlhea aawn far 
vessels sell lag ia the SorfcfeerB stlaatie, that US* the lead 
Haas “iiSSl* and ”181* are disposed «a tte* eaaa level, for 
the regular sallies vessels engaging to » later aaaigpgiss 
the above surface side is act luareeead, sag far 'Use salliog 
vessels eeecatSag la the strife Atlantis, the slater earths# 
aark is T5 as higher ttoaa the swear ass%.* 

' ft* s«e-*ni»g vessels of the river navigation, ablate 
are- given a epeeisl load Ilea by the #sa«*»lBg aagjator of 
the S88«* do »ot tease any isereaeed earthae nsrte is ttee 
slater for sailing la the Sort* Atlantic. tba winter above- 
tfe*-*orftw» wi of the vessel* abac navlgetittg la the 
internal seas is inersased by 1/ygtb of the soever draft* 

l« aesordasee with tee roles «*f tba Seagoing l a p, star 
of the 898 « the *bi;># are being loaded by the viewer weight 


STAT 
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mark wt am b&UI ng following areas* 

area X. From X&th af October to 15 April - i a *}* i 1 ^ 8 
of area of disposed inside uni north of the 
line dniNa in the southern direction |rc^ the 
coast of ftraea&uid by the meridian 50 o| the 
western longitude* by the parallel of $5 of the 
northern latit ede; hence along the parallel of 
of northern latitude up to the meridian 15 
of western longitude; from there northward along 
the oarallftl of 60° of northern latitude* then 
along the So° of northern latitude up to the 
western coast of Norway; at this computation 
Bergen is considered as located at the demaraatXou 
line between the areas Noe. 1 and 2 as indicated 
below. 

Area 2. From the 1st of November to ?l March - when_ 
- £sa ~ navigating la the area located outside of the 

area No. 1 as indicated above, and north of the 
parallel of 56 ® of northern latitude. 

Area 3 . From the 1st of November to 31 March - in the 
raft. . a- gaitie gee to the parallel of the latitude of 
Skotu 

Area A. From the 16th of INeember to 15 March - in the 
Mitcrraeeii and the Black Sea. 

Area 6. Prog the l6th af_0etofeer to 15^April ~ 

■ ^ the northern ^winter season gone between 

Asia and North America, with the exception of 
the Sea of Apse* south of 50 of northern 
latitude. 

Area 6. From the let of December to 2£ ( 29 ) Febs*uary 
&£5B “ 2i when saillK in the Sea of Japan between the 

parallels of 35° and 50 53 of northern latitude. 

Area 7. Prom the iStfc of April to 1§ October - *h«n 
^ navigating in the southern ^winter season sons. 


Area A. 




***** ■&« 


bmJi- 
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k pore tootled m the ImmAnw laetoeesi the tto 

the eoa&tti<3M* It- e&aaidertd HE ioMted 

imidft M *eae, free tthiefe tti# sMp arrifee# -r usithUt the 
to etiiefe tfet shir- 1 # sallies* 



&hen in the f«*r gtU*vMftt U* t&e ~#u % ter 

esrf*ee:MU stteettoit ami fee 4etote4 to the xlipns&i 

ehMUel properties of tM Might* ti wt the «<*M*re 

te^er&tore ss&y adiref&ely effeet May the 

toeiite 0ft ehteh eoatetos e**r 2J& feu»t4ii4r« Creeses to 
sharing fcb* toedtog to# smcMtet *t tewptMtyifM • _ to tat 

etoeaee of a powerful MsMfi'iMl for ss^loedtog, the 

fr&sea ore <tbe gr&toto$ «mn#i -of greet eto&eifey j to$*g 
ttMMMewieg steg-eeei* of the t^s«l #‘U 1 fce seeded f*T 
r.itst^tai ag of the trm*& Mi* For this s-ne straito 

ts,% v later ties* F&r* sillfttSMfc that ^iBil ; =>f wtl.l'Si* 

eo&mto* lams theft £§£ to»Hti ty* 

ffee eatotolag of tM apatite ao^etotrate^ &teald fee 
eiasraiimatf 4»rtog M aciaeflait* tiaee the tM$tMtare 
t&e air to the tolto and M teageMtore of the 
is s^«Mi fe!|^r tons the of the exttrMi sir* 

rtxah mil gto&e t&# M itlog of th* snow* to® Ms ta to* 
frees tog of test * Eves tlmygh tet apatite 

it*reag& «attlag with freed er salt seter a® 
u«t tos# their rro^srties mad after their drying fit for 
*se p ^)mr» their Meg-lag h«M soadaci*# te 4tffto*u~ 
tit® at the eal»4iag* 

fM gltotaea &**4 blkmlinm Mltt # the fisa* «a& humi-4* 

#0 fissMa tod gl-^e it.t#4 tti ^ylssero 

tea^ergtoi^ that ferlag their •asistolag they hew to he 
t-r^hed tslth ^-reeltl e ledge htiMW tod ee#« 
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burnt** Swrta* *** ** * r4 **' 

is iMaalUwM aai M* laasiM* 

,W* afcaala s-jt, i.s*d tM »ilVM i«aWM* W® 

m® *•» ** aijwafly J»*®6 tm '** 

fca.iL, «»fcws ««<* «*• ®.Uie4 •» * 

tiTW t» «U®» «itto ***?«• 2t* 4 ’ 

tiaktlv «*«&*<* is «** *wl<S »f **>• v«sss«i. »amr tut 

U* piaake y in 

•miMMiiflS dimwit, *»«* ^ tv: ***** n ■ • 

ally fib* fi«*t r t :«8. 

io *i*fi®* at M» 

af tt» £«»**** »■“»*» »* “* ws$,f, .«: Z ?.,s 

4 »*» ,* *» ry**feife*i#4 »H4# ***»*! *«•« - 

ttet fS.?* 

«* ^ Qi wmll iS »i**v**- l& *** Z m TtL t% * a 

apsis 55 5"«rr,ta , s*^ss , K « -.... 

riiiei af* trn 

•«.« .^.---r **?«**.*£ t-„s g.&i'- ill?* fe#*4 

^*22* »* f»r ifltoML ******** r«» **«[ 

** «»4* ^.^>2 &£ 4 S. 

{?«' SitiW ar ««*. **«*«« rS^i*»l4‘2 

ae- > ri. fair Wai iiw»fc»L 

ST&r«£ «f ***5 s^^iySHS * 

r*.st x*s» MM i*0 a»ttP« **>• rurff ve **** c * 13 " 

« >t. i*e® Ms** 3» ®® fcMefe- 

X. F«r ««> b«*ia** wsfc u^mm " }TZJ^r^p fa® 
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wa# Imw aar £ kg x kg ■■%£ 

tea h§ga mm ste!4 ^ 4 kg of 
grain* fto&r or grain F'#$5« # for tea hlrdu X.** kg aoaaaa* 
teMtd foddfer* fee 8 *6 kg of te* mi0k% af %lr& feeing o&ippei# 
tea dally auppitea i»£ water for tee eoaiaa* torses* sfeaa^* 
goat# fcct to^s are 33 itt&m, aag for tte feirs&s ~ te& literm* 
figuring »a tea ati^liea of fodder ma& t&mU oatar 
daring amlgatiaa te im a^adVti ala? ^a*s Ifeie 4*1*?* are 

lata 

Al*o te® abiaoMRit nf the £4Mri*toaM# good# fete Its 
^a&alteal prs£«rfci*s tiv i&* tti&ter aosi&lti&ns ; tee graaate 

i*ird& as^i **&!$$&* feae$n* fi&fe* mtivml fat ana wad^garine* 
nilk mt& dairy prodae to* egp§* fruits , aife^tefelee, 

ate* 

F«i* tss i*wsnpurteii.o« of tee g^;:?4& ®s*4 

M-pMlaltf fw aofth aaisaaat to i^g giateitaoo ia tit® 
smjority of gaaea refrigerator eaasele are -ossed. -.*& hoard 
tee &a* teey Miataia a ataatfy, tee «K»t fter&rafcl* tea^era* 
t«c* a& aay aa traded far tee glean load* 

4t the ofelpwtet sf perlattafela goods « feoarg the 
eaat^Mri' vgaealis it i* adirisa&l# to m>¥&& up tee uppor desk* 
tee told liateMa or tee 4eo& of fete tain 4e«ka, s*ite a layer 
of iff ®mi4mt, W * 12 w telek* telch a luafear mmr 

im 1*14, preeldad it Is aaffiaia&tiy a tread# For e***til*» 
tie* pwpoaaa on tee tottes of tto teX4 aargs® tint «*•**! 
tMa ptaam ara laid trita T5 

Far fwmm ®m% t&© ar^ia-^iaaaa ara laid an 

int«rml af £3 m 9 f&r anoa iotarmls 

y»t tfet of t^a load m %ilmm ®mr t&* mmimg* pipes* 
Snail ara sat w& aortiwilFp ai«g tea tonoal of tte 

aropailar oteft a^i atear ooftiwi wtollto 6u^mi «f %tm 
tei4. 

ftest holds in n&xte ohMo# i# tei,^p#4 Mt ho oarofolly 
proteotei fro* mir* si mm at sharp of tampi^a* 

toro tea ®bmm bmmm® lzm& 9 im %mmrm4. with &mmm* and 
l^sas Ite flwa ^oaiitsw* tea taaparatura to tea hold* in 
teioh la ahlppM, muat aot fea I mlm aar*^ |m# c* 
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sssea* u tt* tartat loss i# la the sajoritisf 

of «mm isTtt* ^frtseeatiog «•**$*• * V* _ 

. - -A - * *, A.**,— L.A»M,4ir*MrfB *-*# £.8** fc.vtf a? C + . t£3w ffllfcilt* 

aaiai^ «/& w If* ** ** - — • j ■ «r ■ - f 

Z7' l T iiT-n « -f.*-r~t- *•*».« » v® tit eP C* feat »si »»#r + 1 ' t; *n6 

at tM reiailee WaaUUtf'^f tt* »**“» |b* 

iM-er**e att**lA be •*****« at * MWitWf* net aiaw - t 
ta - S 0, C. Aftt*> tt* ia*4te* »f *»J ft **t «,t t fr 

namtaarr to ©i-jg* tt* 'a*l 4 s *c *4 #•*«?« & ^*rf*at a a* 

rum f-w-ji t « yeaet&bXe 1-jute ar* •* M » 

v*«et*bies» s*ir 4 *rti*»g ?f**ae*» «***«»». g*,y »£ 2 m£* * 

AU tt* i** »* ISf'm 

aa* repair* * ttflM*r*ttr* &£ w. ** * fe ^ v ** to* W^> tae 
festrrifes aa4 frulte •*• 1“ t* * v * <ft * *™ 6 i ' lJ 2 w 

«Mta«i« 1J4H4S *swii fast, 4****^f« 

;s isr*& 4 >r 0 ®S» 2 f * JFW v»i-o A«W> ^ **»» T*“ T 7_ ~ ■■ T 

^4 WgfctltfeJUfcS f*>* ***** J" >f 

i'i iSGrtl * wia * 

S5 «iiae«*. to* f**« - «*e*t*bi« lead* ~t *** . 

»-* && £er impart** i^s** xh* h#l&* ^ 

tti'afttr tta lo*4l«s ef tt» frait 

«iSm 4 *94 la*wl»«mt* At ttee twne5?<sjf»t»«», fr * 

wwefc&tel* is*4» «o* «a*t t*A* tato «iwai**4Wit*«* ***•* ri 1 ! 

SSa tklt is t*t* la «**««* **4 .raieea* earts^a- 

«ase». At the ieww M»w*«<*a^ **«* »*®b*ssg« m 
»x.«ei*'* 4 <*a» &««***?* at • t*w*i?«ptatiaft *«*B* * 

J^SStktie* oftti. **ra«-oai4* «A»** 

|a». ft»t is why, »««** tx*al*s tt* ^tehes ««• *^fU «.vt 
aay fcwesa t*i»s t* •***“ *J* 

«*g*tafcl#» 8** at®re4, «r at s®*at »»t s*f*re . t »-■ „/•«>.■•..> 

atr*4 eefi>i»Ha<ut. 

m, *as? rnttir* far ttair trjwssasrtati^s a t*®.>er®t»re 

lS f . t n;fp c» at tt* »M» aeaiaxtjf li^ ‘ 

So*, fa* tessperatssre - l 3 C i* »®t 

if at tt* ttaa at l«*4io* A*rf«« tte* aatasac 
s»i>t sf tt* twtawator* «M ttio* - a w tt* »«fe- 

are ye«*lt*4 fe<* oaif la tt* ;^’ 

otwr *«g i mm (4?t *»4 l««tt *«t *»»* tw.ff# 

, ». a , tae *£§ «a»tj are «hi;'^*4 (rt the t*»?i*i*attr* 
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j 

1 


test# * 9*5^ to * €» arc r*a«-if*4 far traae- 

oortati^ in a #-*Xl«S*3r t&M*** 

flw ftafe sm& tlm tl®h t& tfti* gr^uo ate# 

&~>$im {in tto* feaet* » &n4 fefc fr«»$ 

to v*n to gMauiftttf «ifi«f pmmti i* tfe* 
tourwhi or a*t*l tMtfWH** 1» *&l#p*a is* ti»« Mjurltir of 
tm&m in vm mi4& &£ m&*mtri$fimt&’X v%%& a fte 

i#a> 

T&& 4rlnK^ ib fcafctle& # l&rgar a^ttai&ars or Isarrai* 
(iritti tha af ftitafeal &n& bwr fear?# la } &r# «i 

i" is# d iT-sesjr 4 *.% JU** av^rii' -lii «&£ 

42*3? l£*d Shlv-a* 

7&» ssagar is* lr*t#ms^X5 fc##r*8*^Pia* &**4 for this 
raa#^ it fe# dtelag . if %h& %m*& 

fails * laa&lag or of je-^str fee- & T *4 

tfe# h**l4& el3M6« 

tts* VUp*i4 l?*4s at t&# low t#sp#rmtur# #«ry 

#»*& te^& iii s-aa# of 

tl^ri sss^ ###& *Xo§ tb» ite «lMNM»ia of tft* 

for tui# &&&£& %&t fc#te *f ta*m*rs»* umLl%v% 
i;« tfe* sf tte £rm%x&% # j*r* urotll? 

€^U*??e4 »'.tb &m%l®% s *m%&ll*ti&%$ in fcis# fara* of 

ealia 41tp-y^®4 ia t&t i<*as#r or \s#i>«rr o&ri of %m t&3&* X& 
tii-ute a*#** ife# oil lift* it low- #$$1 

t%m %®%.lm ar# &e&flUl? a#fc I«t m 

%m d&u&iM bmtzmm tmm 4i#-p^$#4 m*M& t*m 4 &*p %&&*& • to 
tfe^* im&* i^U^t frt<|«#tsitly ^^ing* 

.Nii-^g th« ftit «»4 ^il» # i’te f«r mm %himm 

at iw^wiiirass <*f ♦ *S c r wfe-Xl* tm ztm&& n% l^#r 
thm- t&& cantor ®ll *%%l&mm at a taa^arat-ataa 
o?f • * 1?#3 A ‘ C # tlaa ^11 (^3u,¥a) thi&mm- at 

- 8*3^ to ^ Vj* C# tba oil fa oil fras^- k»l° to ^ ^ c # 
as>^a oil at tim tmmmmttem &£ * ii#9 a C» tfca* 

ia. mirn4 %&&% ^af aam l«aat olM ^aijr tv 
s Mrteia tea *m%r coIof 

tfci*va i# Ha taaaoa ally tn #fnr^ ai^la aaaa 


«» 1 *y& 


ri:difixt forms 


INC. - NEW BRUNSWICK. N. J . 1 
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&<sm% tis# Vm 

tmr * mxxmlm sta-g «u tafar* its* loading 
fe&# tfe# ailm ^ 

0il fcfeiafc.#**#*- d#p#»4i«g its quality* «&d 

1 # **«$* anal 14 *% * MmitfMtura of ■* I!** to * tl* £• tor 
tit is 8flt^ lit# ##es& #11 tfeidb |st Sjs til# foaX4 
m»t «#t t* ss^p«4 a«i it will tzmm ia fc&e ?i-i*ft ssi for 
i$*#ir M |slp®s mmt tot for If $hfc 

&mm #ii tei mm tot &&%&$*& im tint tmkmm to$ ^ 

wltfo <*S *m& Kp to +£$ % to 33 ^ v* 

is- z*&* ?£f vtm %m4® « *&x«& mM? 

%m of will io*# ita viMuoui ja**<?i*s**i«s *&d 

mill to$m in%$ & §4^ mm* fh&t It- *by fc&# loading m4 

■-£**** .s»-a*istt ®tjo> .-<-. £* <«4h ggato t&» atts.^-^.1 r*.£*£ Kite i*.0 2 * %.. ?%££ & 3? Stk O'*? ■*» 

fall -or rainfall . 

So £## tally #o&> 1 lotted 1 b is later rt th^ 

o-orMtl sM»f te4 otsuoadUig of ttoe oil * 

*&# la^Uag of tfea **r ~ MI v >»4^et^ f mmt put 
ort tint fir# 0*1 sr«r4 tiia s&ir* #b4 t*mr tit* wttl ^ tfe® 
pier* f^at-lag &f tit# i~>ml is s«rsitt*4 $alf 

&X1 fcts# to 14 {gate!** &&» twt* tigjjifclf *1 omkU If tfe© 
’veawil t»# fir* £•*!•*« oil dr^tasfc©. £h* 

#$a If© y&«4 #aif »toe*i ill# ir#ss«i S* #i 

/>• 

4i t-miw* i-^si of #11 $*ra4ii#fc# p^-^irs^ aa# 

t#ic# lateral;.! ^ti ttot tlwi ic^riag ->f 

tmir *xmwi%$ %m 

immim &f ttot oil promts tm 

$S ?Avmf&%&* in*# oil ssg paraffin sir hmi&g 

&m& « aartbll ^oantitf *• of tlasdr 

tag InkI# »#r® # whU© rnmffl n topw* it 

w»« / 
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sismim 

I M&S&JM. ?«*&«** 


the mpt&m #f urn vmm&l in tto i«« rttewti 

&ndor tto Maguotim af to# mst otrlotiy to 

too spoeisti rogation* tofeliofco* in to® to mriner®* 

MS s «ixMn fwr frsssSssg &*££ *f tto 

Ttooe ralm or# toligotory tw w&mt® sailing u&Mr tto 
flag* m troll o« ototer foreign flogs* 

to *ito to® tto tm fcto 

of tto vmml turmy&* tto l«« to »M»ifcto4 to too 
port to to® otoiof of to® gtort# at «®& to tto on^teto of 
tho iootamtor* tto skip tk# mol* tom® »r tto 

looimoto? mot to |*r^i4M srlto oaffloiont *ap$:u*s of 
sofflotoot to imt tiHrmgk too towtog oiracNM* m mil os 
wltk fos4 mu&plim&i oram ploom» to quiok ootlsso 

oemai* plotter* mt* mm too um , t'm wmtmr $m&% m mom 
of toe- voomI »ix4 too mot* imtollot&oa mot to to 
mroiog or4M** In MOlti-m* too wm# 1 mot tom ®oriifi~ 
ooftoo %mm& to too logoi somCf *a6 not mr tto 
motto* tf too ftonmit oettorifcto® tto olOMi&iog 
molotio® omoorriiog tto omoortolnioo of tot tote to tot 
loo omtttimo* to tto tommo of tto motoo ompllm too 
tto tomato tto oto4^m%tolo # tto ofe&of of too port, m& m&~ 
«10 © or too owt or#®* too #&$toia of tto Xotorookor too tto 
mttortty to to^r too moml’a roomot to tote it to mm «r 
to it to tto toft* 

fto oo^toto of too tkip to mo4 of Mooting ttooug^ 
loomomrM &m, moo moo? ting **** totito of too loo* 
tomtoOf to tkio wry foot on^roooM, oo ip*®» Ills agmmo&t 


STAT 
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t« *»t i«*° **• »*?« «ir®a** ta» Ia«» •«** * ls “ 

4 ?L*t 3f tfa» f i»t» « «* 1 

ttMUB.w s^r-o, » — 

. «* ' 
ggas-i *•**<* ,J, '^ Sf ' *** T” VrtsHi ill* !£#&?**&&* **« M * r ®. * • 

f*$* ******* EX** ^ %T 

^Xs*i T-Mk £&&&&& A ***„ *.i all ** 

s2S» * «- ‘•tsrsUr »*» « » *« 

srsp®*' -*'* - ■--=- 


3$ 


* ^ •» SSL 1-i.tfi ♦ ■“*£ £&& VSSS*X® oi* t£l* 

M**i -3f *U t» »W> ^!S Lrt S* ***** «*** *** 

u»?' 

&&?&$* wits rvi**^®**** j . 

5£»*j$ *«*wr ^ r^ST** >f t»lr arfimi 

ll* **w ’*••**•*• to !***« ** 

^ y t * or i&* -“ c ^ J - * 

;.;- i * 


«*&*■-£ (C=X.$ tn* 


£P fti?*? 




T|| -5*f *8i ; 


“■^LSVSS? S.S X SJSi^iW. •-- — 
as fftSww--* c -^ * " i ^ A0# 

, , . .r ms* l *** ***** 

If is# ^ ib* latter 

»r<**w* *C *** <****;? £f, r 0 O' 0 - Uttwe* as> t a 

£££$%& 1.3& ^ 
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%t» ***ig»«*re »U 

1 55?t*5 swTi^tS *r «*• 

«*ft**te*»» if tl»X» twiag ^ 
to imr «4&£t»iss *r im&r®rn^* Tt& rm^T%m *£ **£ 

«&«** -•$■ $**t f~^ sfe* c--r^#®r tm* 




3**j?l»* Ws® *f **• ** fcfe® 

: ;* at r* U* *«* *«**, ti* *-*i«a ®L$mu *s« mm* ®* «*«»»* 
w tk® ftrtui* II *£ tli# ta* v«*4**<* 

tfe» 4 IwwtF.tt« s - Sf «MF*lU &* *w*fc ** *•****«£ ^ tfe® 
ife® 4 «•**•*#•*■ la 

:;:^ Ti^iTtS®' ii«i. ^ am»a4» of tm iM^rmmm 

to* tsifr el**fe ®te% * «*«u^4 toy 

t &ft fc&Sp* * 

»1»« fete afeite »r* pate is* meb otter *a fete ite fete ^ 
f ■■■-*j 4 sigtel* *ro «#»di wOioto *te * poo if tod in fete teg-** t‘. « , i»*' 
JiTwllSi «Ui*J* M fete ws*i« fefe «« i^>* J** „ 

eJ»*»rfe Mow « *1 mk pyssetediag fe ;J fete * teJ *terfe wl.^* 

- ^r« pwioooaia* *» fete loft*. - ttete sterfe *»!«*» ""tei®* 
B tte oa§i«te *f* w^FSisis on feteir tete * 

?te wf fete *igteia i« 

few fete felgaftla tstm-**i i" fete ^g«i*fet*^ «* ^ i":®*'^ 1 ' 
irsmt cate ?>im*i»* «»d fete • MgaXftt*®ns fs«- *»«»*»•»-'* 
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to* at stm* cmsji tta* *tati£to« 

a _ &||4 to* 4 #to til# atesJSPfc MHtotfa* to* 

l*r*|gt3* of tin* 1-mg to®4 : tolag toafe fr* f&i*? to »iat ssaooato* 
art to* aiioi*fc *o« 8 & ~ mm 

k% to* stoultotaiotf* iatoroa^ow* 

tm mntm 1 * sa^i 4*»4 tot too» «a| 4 a» plant is- 
3*»#*?fvrt urt its 4 Up3«j.*!omi mmt to mwI** &*% W to* 

■> ^t^-ve-ir****** «*■*- ***« {« »fi £&&■£> 04 ' 

tfc? WRW*« j* t WW«t* ’*> % '-** »»— ■ ** ' • 

t&* p<svt «&?**f* 

l® mamtittorn to tto fiawtl tfolta tasntio **6 *fc-v**» 

**** too oort&ttofin **f to 

ralrn ai** *w a^teifi© to* to* 

*©»£«*$ tog to* iraswwgto to to* to* ww 4®rtog w 


AvaiglBg gall i» loan of Ymml* at £**)• Hi* stan*w&lt>» 2 , a 
fall ran laass* ths signals with ttttir st«aa tteUtl*» or 
•lostrisal ay ateaa or tmmzmt le as-mw-i th# 

MUi« aa»li * tf t*»* t*m feoiras; all tt» #*is* 

*t*f«Si«g st anefeor - *«ttt ttia at*a»»tiips awi tt* sailing 
v*taal& - s ssil (is * fogw wattat r it steml* 00 * *a 
i«*s dftaa tiuua owy alaate tfar ft** »««<>»& } , 

i£&®h vessel aqaiy^ag ritfc a a**isa»i«»i aatsr* st&il« 

£>a its ms ling sJMsrsa* will git* «*? *a»al t.ia» iattBcsala# 
ast swap tw» alaofcsr# oam l«.*Rg sMsarwi. *£fc» tassal *¥*!£*»*« 
witfe * aeetaaiml asstor* wtetl* 1* It* saiiiag #sar#® 
t«si:>4rarlly otag^is* tfc* aaafeia* s>iaat» mast **lt t*» long 
ifftnwtn * 1 * sir*®* la tta ltttwto «f 1 * 1*1/* *** « 

%aa *i«s*tee». 

¥M sfeip- «g«ipa *4 *l«» a Maofea«taai aator* sfelefc «aa» 
»»t anatteer ski? MW*«s»* *T tfee sttwiawsrio* 4Sfft- 

«ai«tM # «Mt last* sysfesaafcteally* to «w uMrnala «T as* 
t* lews stmetasy on* mag sbsS two sfesri *aaa<te wtt* tt® st**a 
wblstl* or «tr*«» 
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««*b *Mp mm% kmm 

•*** *■* sussAis* an tse fenges m&A ta tie 

^iMIwmw «•* abesig ttiMtxt nig signal wKbHi* irttm 
«a% wltdk wilt# Pftist aa & bl&ex toei»®rs*®4* 

At law tttHtttwtaMc, Auris* mm f<sg i*rf$g» # ^aww- 
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m blssm fefesf* >:?:* *hlf* f**a**4U*C £r-»a 

tte las cidt ar at * «mi *t*t®&* 

tm mmim «f to* #**•• far * »:t*afci* la *mt 

eatmsj m state the eigaais tgr tfc* »M?» •** 

not imra b wat* of «** eirea* wiat, of fee* 
dicMttaa of «* wia4* «r fteM— «f ttsi i*«s 
iatwam Us* U» pins* »f tftat s#a®4 eigt*.ia tM 

flag sigssls as* feus £s&m» mm a*#*. 

Sfe* 1*13. » ifes flag misate tv its 
mw s *1 ®» orasssdiog forward, follow *ft"i tfc* 6*41 *c 
!%» f|s» ** Mf'tH *»ig*!*s ***** *— frt* *** 

sailing spaMi*} of tt* 6*11 ** fXS® - *Sfc®£ ***** 

fss sre, gt safe falls* *»** All tt* s*t*r sigasie «re 
vj*a*i#!lfcfe«4 ter Mil® «*■ <« t*a» flag sowMiare. 

as sigKtr feiiw ws* stgasaug is «»saiAy «stm«s s«* 
by Mi«**r ai#att li&tt «r fer a*NKU^i. Be* to its 
m*t ilgbfc SH»**r tua ssspebllgSst asy t* s**« far the- 
feWMarmisBla?? ©f aigmUs safe oaljr a* BlgjM feat also la day* 
%i**> kith ta» sMcebiighfe wit& * 1*0* dt»ta»e* m»sP mm 
«*n tjaasstl *r mmim at .gmlm sfe * distass* sf SO si!** 
sc Me** At while m> slow®* »** big* «j>» 

s<fef^0.i*fet Mi*, dicwted at th* alt* bg its isflsstloa as* 
m> •*** at a «tat*a*a sf 0# alias -sr ate** la pswt l, ib® 
sstetefeUaltfc b®*» dl***t*d warfciaaUy *»»*«* «as b* s**® 
ai * gpeafcsr aitta as* ih»a «**» toala* direst*® ®fe feb* 
cfeMtetar BtswaW * 

t® m* taa aigasi ewm-eaiigefc far t&* tsw**iia*l«a 
«4T aioatla at a sha?t d&staas* 1 * sat a.fa!hM«*l*, alas* a 
ctcs*»e 'few kiiaakss® tt^ attaadftat s« tt» rmemWlns m&» 


Par «te ipropar «awaO«Mtla* «f «* ts*m« of tan 
at*siwhlf> n««t, tfea pact* *ad «*» skip aa^tsia* watt toaw 

in f*9$*r tin* akout tk» a^i*a*M«a» «o*n4itt«a sad shift 
<f ttt U» Msaaa la th* fraasia* «**. ttwwef®** la cask 
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fl«*rtieg i# ttoftt t» 9 Zfem 

t%m&i %$mm& $#ri*it«» ■«£ $&* ie#* 
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X Mlm« ■&-#* * larft m## rf t» £X«£JU*g i.&t * 

f ttMfil X«ife»l*$£« 
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■i gM$g a rmm af tsia# £l?**»if*g »it mter r 

tetiil t&» rf &sn&ix 

:$ mia im £i#X4&j -feta* im ms#*& tm 

%%m IZMtm •vifcXfrliXtis?* tefc vfeiefe mm mm MIX* 
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& mmm float lag 4** miu> 


9 mmm track** im* 


1h 1**6 tin** tt@mm >* uw lec tmtiagmm d®a®t#s 
fcfec lonsitate ef ttw plats *p 6a tcatfe* of a 4*gp*e. 


£*$ as mmm tfi* fallen lag is# rsaiccrca*! x«* 

17*35 53867. ft* rtnt In* flows** is aseeNWas* *i«* tte 
«6t ®». 1 dsns*** at* ef ten aontu, tm% u, a* uw*. 
ft* »**fe flows, m mmmrnam nil* «w» e«&» a*, «, senate* 
Mw tame *f ofr-gra tiac? tin non* % iMicata* not «* 
rntmnmtim bam mm sarvistf cat r#«* w to 13 iwars. xm 
fsw** ficus «*rt* Satan at 6k* abaaro* sac mamm* 

Mas* atswaane* mtn m* So. 2x1 *mm *mm laatana*. 
mm fifw n«w» m can tuns «*e«g> mm tim first kna f Ifama 
if it* «***mi «*««* laSieat* tt* latitnse ia degree* i* istm 
«f * ««*• s» •**« «MPt* * ».<r (53*5%’). fa* 2**6 
mem fleam* «f Mw *t g n «**» asset* u* isagitwie «r 
6k* »KW| that 1*. S6.7* (air%2*). 


co t wriwa tiar, an* cast* m*f**a &»• at* mi «**a 
**»i * '«• M* lTttyaf M* nee** feetseeirio mbs 13 boars 
at the latitude *f aTl' an* 26 ®% 2 * wngr icetergs 

feast fees* *i»«wrw4*. 


. . .-- Ql8 *%* 3A*t «f Kty 1M> Most? mmnttm mrntm eisnee 
£* 4**«* iMMnMiaMk CnwiUn far STm* 

awa w^fel l* at a*, jfeie* Mtflnun a* u* feasant am*. 
*tfk tte smslna 37, |l **• 33 at tfeia tssnsatiea tbe 
•ItlioMica fee* twee Mttfai iat* ^ 1 % stats* mbs «*s? * 


/ 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 



POOR COPY 

STAT 


*S»*i*i survey 1» tto «ertb Atlantis far tbs searto of tto 
is* mmmm, iwi ttoir condition «ao tto AMmltao ®f 
is* m«*fts»t* {*** attaetowi 3). Tto ies to* Mu 

pimmi 4lvuU)f on tto eonveaiencee «t as® touted Stmt#* 
g oi s wM W Bt , toll* tto eontrccUng party will participate te 
to tens seat of tills «m«e. 


Tto loo unlw is also under obligation to tales 
msssrs* toner* destruction or slialasUsa of tbs floating 
objects io tit* northern port of tbs Atlantis fees on, cost of 
«* into pass use fro* C*$jo Psseehay te tbs «res*-s*«ti*R 

peisst af 35® of ?»» Users iatitafi* aad «?5* sf sssterr. 
iseigibube, if it to necessary to secure ins safety of see 
•KVtCfttiSH. 


, ikii i Vm oontroeti^ govsrswmt# took upon ttomelve* toe 

7* WM&mi&e *w jlisw «wo a*to» vww 

rM**l8» mr<**$fe***t «h* mtim %m mmm ttesm mmm l% 

*U1 investigate tto sauttoestews, oats ttm eto asuUwttBtern 
«gg* » ®*\*bs !«**•** •*•«#» 1» tto eeiebtortoto with tto isrg* 
Mtofettmliaad ftato, far warning tto trantotlsntu and ettor 
vessel* about tbs si see of tto magprom m poo*, tins observe 
os* stub? tto esatlttoiss of tbs too causes sad give easts* 
Uuaoo to tbs skips la distress, a tto rest of the m» tbs 
observation on tto eenditiens of the tet bsssss is carried 
eat eats within tbs liajts of assess! ty, tot see ship is 
Always in fall readiness far tbo search. to figure •$ «« 

*** tto picture of tto Interesti*®*! ice mtoroi *©mfiRe K . 


Tto vessel of tto ittfeonasttsmu ice 
Patrol 


If s* tbs trip ar set far (ns tbs «mm pursued by 
tbs vessel to* torso s sre detected, it ant tbreafibent tbs 
***** process «itb reduced speed, to sbsage itscoarse ib 
susb a way as te to at a dietsaee frea «bs mmmt wmm. tto 
ssiestioa of tto mg sad tto initiative la ttoia* tto mem* 
•meg Measures of safety, charge tto liability of tto 
interests* stsaaahip liaes, anal practically tto? charge tto 
captain Bitb liability. 
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?h* governmnt# participating la tbs Ccnwantioa mm% 
Xlwt to* »nw» trip UK* asd directly too eaptatoa at to* 
HMtli (U1 tttittaaM. fey placing at ttiir aupMiiMt 
- special raewests, an to® availtote data «n to* cosreas. 


la addition to tola, all thews gevernmot* mmt, 
pe&mtimu f« publication infor*»si«m all tooea eaa ternary 
e warms to sfclab they advise toe skips to procmfi, mm also 
all toe change* datoctod to toe captains on toeas esom*. 
tto govemmsitta participating in tow tmvm% im* met alao 
iapresa to* charterers of tee vessels crossing to* Atlantic, 
that they atwrald proceed, sc far as to* eiroamsteBcee permit, 
to toe well *sto»ii#&®b roes**., toe vstssls cress tog the 
Atlantic and sailing in to* direction of toe parte «r fre» 
toe per to of toe Salted States tf keritt, and passing mar 
to* nawfoaneiand same atoaia, as far ae possibles, bypass in 
toe f lab hatching season U*e flaherls feaaka of hcafcwttflana 

W TriipT Mwr«toi 4jjT* *jf r k* lilt I £&$£* JUftd ttSi _ 

end keep to tow seersa eetsldc tf toe erase Snows few lea' 
haaerde. On figure %6 toe diagram chart ef toe drift of 
isefearsgs is presentee tear log as toe Sarto Atlantic. 


/ lcare t-S. a lamas chart of toe drift of icsfesrga te 
toe ftorto Atlantic. 


/Top, canter - ©laeisr lee. /arise, » ■ttresBlaad. 
/left - gaff inland. /deice * Swdaon Bay. 

/bight - Badson Strait, /bight - east Srea&laed 

seSnato. 

/toft - tafeerador eerrent. /toft - inborader. 

/bight - drea m l an d - Kastera Qmmlam current, 
/bight - Iceland. /S * lee - Imiager onwt. 

/below - Atlantic warrant. /toft - Swafoaedlaad. 
/toft - St. towreaee Say. /below - Self Stream. 


the administration, m toe diape* itlen of ekleh the 
eervlea for toe scorch of toe i«« aassee i* amgaged, will 
notify toe tatoreefced administration sheet every ship notices! 
away from too eestamry or specially aasooneed sanrae, and 
also ef toe ship* which, sailing to too ports or from the 
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ports of the earn* st**« ®f *»«^*** 

a—as fraught sibfe eeaefjlareMo is* ia**ra*. tzm mtp 

captain aS&MC «**»«** UN ■3 B 2»?Mlli*’«&*t A fSSS« 
Q-msM* mumt* in $&&&? $$ «»X4 #&XXS*i£& «l*n «• «#»»* 

&n& hstw *xm*i* «u a* «•«•••«» gj ffi 4t 224£ 

tix mm ®f i*i* sarigatian W*«~ 

1cm of tfe® QOtle#* OWSlWag 4aPi^ th* »»ill*» per.OS, a® 
mut set as « eery esrefal observation of tfee Issriaejs. 


catma. ?ix 

casai naas c# tm wsMg E&.-M 


s ection. 33 . 

;2$aK^.jOKLjMMJaJS£ 
lee^ SMgf^a » 

r« aa a # e ef the abip awes the ice «*«eee <^ee*na* spoe 
tt* tail eollSity w*« «» Mousse** of the 

ice cover, upon site aenAl*t«M of navigation, apsa tfe® 
eenatrwetiee e»0 technical eewStbioe of tb* **as*i,. ***a ***® 
open tm q.mUt teatims* aiaeipiMa* *«* eatehfalaeaa of ttee 


it is set rec awseadaa fee banes Mai*4Js*te4 sfeio* **il 
. m um> ice snm of mg bell evelaatiss, sums she ice 
m a rale, is ceastantl® seeing «** «•**» i» * 

f» ^mn, in special portions of the tract, it eaa thfetcen 
to sue)) m eateit that the vessel siU be «p«hec or 
eoatteefc lee merles or be Sr*®(»4 &S • brsft to a shoal, 
ehithsr the ieabreahar, 1® its Srsft, same t eons «i««o t® 
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U f W utu eomUUono ©f 
^ iSeteili*** too neMo i* eaeaewo, w» 

SJSmmSSv «* t4f it« •* iw jgySK f2m» 

af^-Ss; rs » aa:= irs^r,St» 
!?■£*£! ss^f* L*5 m.t SitanS'^lTS- 

bees eeaolterabi? 2 SL 

1 14 |. a# fete ifla 0|U| I gM I SiSS tS ISStS tfeSt VlflfiSI 

fiifrflrirS't & SWlS%¥ Sif XSStSJPS# toSl&ft sWsstiiwi is 

S*^Sf S aTS*?* W*t£ t* b^Sk tferaagfe «* i~ 


!SS*w» if u» ttJt, ^%r tx *”‘iT SJ!J ?nr' 

f)M Ottrllgbt M*» i» IttttteU M mi&% kb* *®**"*®* 
gSp » MtttUte 41 ffl«jU •*«**•**#* * » ? 
a*or«bll«bUi «fao»ie*t«fcX» ©iMM* M» i«te ©ft** * ta,g ^„g f 
t!» im mmm. Hat *w* «w aaebarins it tt» i*» ***»« & 
t£m iii ll IS Sit *Jaf&SS pSSftiM* ST S^VlSSSlS* Bf *• 

snd His <§**-&£$• rf Ust is* ths *tof> ssn $*& sssil^ 

p»ftM «• tfes 


For ©rieokotl©* of tte »**-»**i f©*** *^*;_*y“ 
le* on tiw p**o«fiocap*<sit> * **• - 11 * 1 ^ ^^ T?*** 1 * 


S^Stei«|"« of **• ijoteootow Kteio* 

^ _ A *k «t 4 **omo*- 4*0® (AliWl 


»« if ofeSTio • fiwfcns loo. 


Footaot* 1» 


tbi« uni* oteHO w»t bo om« »*«» *** 
at y» boil waiaatiss of lb* !©•♦ 
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Seaditia at af MaUiL#. MS. - 


tell 


0 * * 

1 * * 

5 a , 


tte sMf in rn»%m m m w*Ut* 

mmt to toi*g #«#,# 

ffe® niii# wu&v is tto tot 

it® emu «ua£ mfccily &?$&**** 'tot iax$« 

®f IMi 

ito slip *&ito to ^to|ii3$ to# i®® am®®®®# 

1® MHMlHtoUar «tMU®$S3£ *■&<& *#*•€ ttf it® 


■Tin® «fe 4**. 


Mias fere tidijkaaalv -a «w< »W* * 


Ha# 


aMWt, fry e&aasim it# soarse fr«s the ftmrd 
to *atap* aaa to to# mar aoveaeatj it breaks 
through the is* fcaiSt*. 

the ahij> sail# to the lea* siaeet atoamemuag 
the eawrae, ehaagtag iso speed, 

breaks ttereagfa the lee by aoreeh met prmm&a 
**ry slasly . 

the ship asm t&rmgjti the lea by jelta, its 
pee®*# M la aeaesre# fry the distaases e$«> i t® 
the Umtb of the hell. 

'She chip is. sat la a yeettlae to ease forward. 


Ohs la tit* ease hall of f**®*4# eassaaity Utreagfc the 
ice mhw depend* la the ease of ea*b tam apes the penar 
of It* naehlnetf, ewMtmratlea atm teehaleel eon* lfeiaa #f 
the halt ami the ettffr omxU w g eaatitlem. Rise, far instance, 
it the shipping enanel alth a asehlae eepaelty of l,ooa fcp 
and a hall a»t adjusted to tailing la the i«e, is net la a 
position to proceed threap tea cover to «* thiefe, as the 
te«y-ds*ty icebreaker ia the eaas lea e«aditi«as eaa proeecd 
without stop, sod aitbsat changing its eeera*. If at good 
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eisihUtt} the ©hip wills the relatively wcsh toll «#* nii 
•* fall speed* she ies mamma* etosgiag it® «aas?*e 

«5*t *w* «*« ***». *» it mama sharp %mmm* mm at * tlm 

««** wifta# i* toe atoenee of ft aaffteleat slat- 
hilStf, *r la toe worst ©am, topes* la* sees the condition 
*** sww ship amt mam t« wait until vision el ears, or at 
iftftat, depend lag «to* the eeaditieas, ao*e forms* eei$ at 
a slaw hpsto, taking *t the mm ttm all Use massrss af 
jsreesatise. 

fraetseelljr »«** afc!s?«sg rssswi la « satlefseiory 
©eetoi**! ©audition, to f&v&rsfeie sailing eooditttme, sea 
navigate ladependently jj» the matene# lee mma* ©f a» to 
five - #i» tolls. 

I*™. <**» was* take late eensldesatiee that sn 
f 3 ®?? ***** **• rariflsd {wearne*©; is# iron three to six 
****** 1* set eftifonaijr spread set is m& are* at the ship's 
esaree. Fswfsestlf mm ©sates mw tbs aseatsstlalise 
{©todeHftftttoa) af toe see aekiag toe p*t wage of toe ship 
WKpy #*m^*i£* 

is toe prsotise at lee a»vigs«ian may eases are ©a 
retera, when in between *i* ana seven tail im the** were 
coatonMtiene of eight to mate toils both at u am ato 
©ntstoa lee. is order to get eat late toe area of m m 
verified lee located « shoot distance, toe ships tod to 

etotioa, poshing aside toe aceoattlstiee 


fto eagtaim of toe ships «® their tost to bypass 
mam amamiAUm* of tee nesses, selecting am* masgetoie 
ptssftfgss totoeen the icebergs* &a a setter af 1 ©cars© this 
Mitoito a goto prtoelsSe, to««w, ess utosM mTstoto the 
j— g-** ?.* 8 ** »itt*to* perfect knowledge 
°£ «to *a«t ttot in tto ettar direction tot lee is asm 

"r^mr^iuf ^** ** * iP *.g!? **•*• *•** without ws lee ehart »r 

*?**** ** «* ir «ffort 

ftaSTiir!,*"^ *2 f^f** 8 * ** 1 » eomidwtohif 

frto_tto ea atoe and get into sttii wre 4iffieelt &m eeadi- 

*«!««« tosh vessel* tto aid of toe lee- 
toeetor was seeded. Especially dlffieelt, tod frsewmu* 
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wssweeeMffci feyj»**isg l# the feypeesing, s» the eotaitlene of 
peer visibility «p J* **» e dense fog. 


targe Ships, however week fey ibelr eeaetvwctieit, «sj 
sail in w lee eetaitian* ®f flow hells, jet not without 
risk. He MvlitUai 1 a the fanij lee situation fey the vessels 
set e&}wstta for that purpose, eta *s * rale, mmtim with 
injuries, ata sewetiwcs with the dec® of (fee vessel is set 
pcimstfeta fey the see Isgister of the B&SS &m t fee ether 
classifying iBstitutiene. 

la the lee conditions of up to #1* 'mil* the vessels 
of the. stales tonnage eon sell, however, feeing properly out- 
fit tea ata .is good technical cstaifcisa. tm freight same*® 
of the Arctic el®** cen mil ale® la the lee eras* af up to 
seven tall strength. Shi*, of coarse, 4s#* not assn that 
the ice sailing tat data vessels Coes not fence any chance 
to tall la s« eight tall heavy lee, eta that if is sot at 
all adjusted for tailing In the lee eetaltieas, eta farther 
blighted with the technical defects, camel. find its way 
through the ic« msses of eta hells, Sewevew, each a navs- 
gstlssi mill fee mm .ineffective eta, ae a rale, sill eta .in 
Passage caused fey the lee. 

I* sedition to the tail scale of the ice, ns have to 
take into consideration also its thickness *ta solidity. 

the tank ata thin lee the shove indicated Hants of tbs 
tali scale can fee increased fey see to two halls, ata .in the 
cam ef heavy solid ice, as the contrary, It has to he 
reduced sy last sheet that auefe. fawerfol etaurisg winds 
will force the ice field* Into shifting, they heap titan a? 
one stave the other, ata are sails ing up as aaaarBSBBi&feie 
obstacle or see that em fee overcoat with great difficulty, 
tat ealj fey the freight-carrying vessel*, feat also fey the 
ieetawskera. la the taler sea# .each secumlstiam ef tee 
w»*b %»ite freeswatly the height of three to feta caters, 
eta seoet lass ef ten to fifteen asters shove the eeelevel. 

r« the preseta-osy xeeereakere eta ships fitted 
far Aretls navigation ttat lee is considered isstaceshle, 
which appear* in the ectaltiea ef a powerful cowpresaicm 
tttaer the effects of leas eta powerful uitas, eta else under 
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t la effect tts* tira* and etoav eurreni*. if toe «ind *®d 
rorrrat orarato f*en toe ««$*» of to* ira into to* ope* ran, 
IImhk to* iw la tilato*. If, aa to* *«»%*•**«*, to* win* end 
surreal m*m to against to* edg* of to* S« «****“, tons to* 
lea «U1 be in to* ewdltien of canpsrewslon. In to* ie* 
amw nfcurit we eanprwrad* tot avncraan of to* aeaaal i* 
Mistral? diffiaolt or tm topraalbl*. On to* otora bend, 
lit to* lee to**** ton* to* ravine* to* navigation is 
eeaslblo m «U to* ***** «b*a to* prara ©f to* vessel is 
raffle lent is break apns toes* is* sever*. 

n» mm eewra, nbleto 1* stratifies on to* tap of to* 
i«* surf* «*, ra* frararatli raeeb * *«*n«»W# heigbt, 
*i **4 «ito to* enraksd lee ran a© ferae * mUMt ratoisa, 
itoleb atom dran eonaidraab 2*. and aaratiraa era ***» atw 
to* araenrat «f to* varaal. to* rat sura rata even to* 
sen ran ef to* aeaaal a* * abrap brak e, toe to to* feet tost 
it *tick* to to* sitos ef to* mu. to* tors* atm* of 
•tods* ra fin* rarahad i**» ton** wito to* raw both at •** 
and in to* riaar#, *ra rat paaaable far tot rasrale *ra» 
adjoatod fra awiptos in to* ie» conditions, and sine fra 
paaarfbl iwbraakws afeito *** rat shipped with tb* bra 
pros?* liras. 

xnprarabl* fra wsmu of all eiarara are sorairarad 
to* drift i*g field* of largs-ais* afeiofc raw* nlto rack * 
•srad rad fere*, to»t • ataaal with aaaa a graerfbl asebls* 
plant and etrsqg ball tuntt oantara alto it and i* dragged 
into to* drift, la nbieb rara it fraqrantl? get* on * rand- 
bank or la stock against to* el iff*. 


m M m & jsLm JMMjmjm ..issm- 

oite-SaiSEi* 
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tts* seat laportaat factcra jsebratMtitAl m the paaa- 
ftmtt emaa&ittf ®f * vessel is tM ic® conditions* sre the A 
•tea* tf I ten hell sad tfe* p ow er of it# naehtnery. it Ms 
Mm stated sfeovc that fell* egewatim of * ******* ao jaate* 
few Metroetien of *««* ice «eww» **Jf M Ma«4 on *** „ 

oris«i»l**t It can cither wer* ** * wedge* tMt i*» **»* 
sms s mg fben on tM aide wit* it* Mil tM *•* OMtaele* 
or, *T elBwJng ce t*> M ef M l®e *»**r, M*sk it 
threegii fcy it# ova weight* 


a tm «m s»s& tM ship wmm * *M*nei f* it* 
ewe $**& *mW WTSTeoHaiUen*, 6f pmeervieg «* 
•smell? *a»l«w**l p**ltiea of it* »t»r Aim, ttefc is* 
wltMet eMisging it* tapis* A very f relght-cair? lag »»eo*i 
sat* in uw asm way, W« it atlU is tM weM of an !«*- 
wr***®* . ?s? opcrstirs waw pant of the vessel east 
M na rro w ed down ie»ar4 tte afcsn a»4 atretcMC sat is front 
so that it oool4 aster the fee field wits* a wedge* la so 
deisg tte wider l* Me Mil «f tM see— 1, tMt aneb greater 
met M Me power of it* murium*?. TM shape of tM #&ip 
propeller® amt M figured for a greet pramere m the 
relatively mall mw im m apaed. TM narrower i« MM 
metis® of Me wsdg*~*Mj>«4 Mi?* tMt M easier it will 
overworn tM lee at tM asm power of tM mefeisery. 

?M Ml? ** * wedge* ms swecessfalij. 

proceed ml? swung Me floating lee «sw» wits side crack* 
snd oManels. MM condition* iSmtmatl? appear is spring 
tri is fall* tM is tM high leti taCos also in auaaar* wMn 
tM lee wader tM effect of winds l» s»asM4 apart and few 
free eMsnsls. Whatever Me MieMm* of tM ice or depth 
of Me eeswaaietim of Me ice astern** if in tM mm of tM 
Ml? Msretsen with * fairly pswerfwi wcdga-aMred eeaetree* 
ties* It will force its way threap the puddle*, free- water 
or eery wri lee cover. 

xe tM lee navigation tM vessel met operate in 
varying eoariitiees, MgianUgj with Me easiest mm, at 
Mi*® it is confronted with lacigr* if leant raaistasce of tM 
lee* asal ap to awti cam that w eege tM force of the >.;m- 
swre of tM vassal against tM lea ta ogaalimd with tM 
resistaaee farce of tM lea. la emit a asm tM ship will 
atm dead. 


STAT ! 
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If • wcdgc-ebapsd vessel eaanot dost*®* *b? i«® ?**,, 
ecM apart tbs ie# daring « Befwfci progression, 1« — - ®-* ii 
MMtUMT«ecw» is rsserv*. tt» . «blP «www. *»**»»**; <s **® le8 * 
ht«* a»® #d sb© Strike# SgSiSSi th# 1C* Sltft 180 eteWS, At 
rj2* aawat len the ferce of tbs vessel** &**i*a lag****** by 

U^^SSuSr<r«MSStf of iU »*#«** at «* Vm*t 

Um blow. Sueti a aenesvsr I# msW to in the preetlee ©f 
tbs arctic »evis*ti©» frequently. 

I* W& SSC©J© CASK the chip wltte a truncated ab ape ©f 
it# Baw'nSra^rsSKrSs top the tec surface and torn** it 
ISsiS sitfe its «M»*»ldbfc. in this ©as# I*© ie* reset# a* 
a fist plotters with e contour ap t© the eeasent sf it* 
destruction sespsrted in esolcss <*uaaiiiy sf ¥•!***■ •& *b» 
vater, that is, feeing located m » reeilisat foawietion 
sfeiete mil causiderately increase the resistance of the ice 
t© b reakag e #j» pcnait it to warn ®®»ai«*prw#*« w® »#«*• • 

Baser the effect of tea feoriaontai effort of the 
propellers ttec ship nill Steep eiiablBg with It* sisntlag am 
©art* m top the Ice, «MU the mamm% when it “ill sc 
stooped few the force ©f reel# tone© • the greater is ttee 
»Baj, «r «i«s* of the teen part of the vessel, ***** aneta 
less la the vertical effort* ss® ttee sere the (Selins* ties of 
tig* tea* part of tbs vessel is above tte* feorisoetal* tbs* 
anefe neater is its breaking effort, let the tropic is 
tai the eeleetiee ®f tbs mm% advantageous ©©aflgsrafel©** 
ef tbs taw part of tbs iestorsafcsr ©spends set only epee tbs 
mmmm of setaw tbs greatest breaking wte, test 
also upon a wbolc esrise of construct!** «©B*i<Mraness. 
ie pertiewlar, ons wist preserve a esfficen* stability of 
tbs Ohio, dispose on its board tbs power plant of great 
force and provide seffisieet eepplle* of fuel, and on beard 
tbs freighters also tbs loads. 

usually is tbs ease of tbs icebreakers and other 
sales of tbs active Arctic navigation tbs engle sf slant of 
tbs stee and the central eagle of slant ef tb* loser part 
of tbs buttocks to tbs berisoa is in the nelghherbsod sf IS* 
ts td*. 

in addition th the shape of the bell of ©stress 
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ia&omnec, ferae fe* e*ta«bita *f fe* vessel is fe* 
condition* |* fee frietfSB faster of tbs lee against fee 
mt&k, Ira wfeieb las* earn fee been **d*. *i» 
tats fMtar **«#• an* feiwsfe ^ *** 

«}r and lee, af fee fee* feiefcnese of tie wet 

eevsr, of fee estaitien «f fee swrfae* ®ff b®» of 
tae vessel ass fen sms efer faetor*. *• fee ship sets 
©at fes operate sm tbs ife goal it leas* while it# tali *• 
tawrtawife feist* tta fefartay i« 
taas He feist is rata*® off fife fee tall* tta frieiuos ef 
tie vessel sgaiaat fcta l«e is reduced. 

tta greater is fee sfeifeMHkfe of the ship wife eaerg?* 
ttat is* fe# relation of fee pawn’ t« tta wafer omglseeaaat, 
tmt msh sun# efft*i*Htt3rJlt will apgrsfe is tta 

3fr£&P Fi^cit^g feWHPiStaSi i'nw^Sw^i 

geitma ata wafer strict eagervisiaa of tta #a#taiB of leag 
ne navigation, S. S. Shista*, a sew roadstead icebreaker 
tmsm diesel hast sue (figure %?) tas fees constructed, 
fbe length of the ship is 1% cetera, its width is 3.6 waters j 
two is® ta sefer* are metalled on board fee ship, fee 
nittta sf fee power of tta vessel ta its diaplae*w»«* is 
about 6 s 1, mi# makes it possible far fee »«ttr t® operate 
swceeesfail* in fairly sol .id lee covers up to 3d «** 

Serial tfetaitta of smelt step* ass been effected «n «a* 

©f the plants of fee kinlatry of the tareitaat Karine, is 
January 1954 fee ship *KfMt arrived is Peseta trm 
Kuylntebev} pass ins taferfes of kfloastors in fee- ics. it 
eweeessfuiiy overcame in fee feta fstuarjr fee ice cover 80 
ea thick. 


trn&M- 


taadstead xae-breakiag 

m BM 9 . 


tawing awtsrfeset 


ffesrc is so tatt feat in fee nearest fatam also 
large iosfcreetara will be taut wife sinliav eonwletiea 
of fee {fewer to fee dtsg Ueew s nt , wbieb will eeosldercbly 
mere me fee efficiency of fee struggle wife fee See seeds.* 
titan wife fee aid of fee iwtowkm. 
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tm of fete wti 


tl*«P vJf lOOf 


pgteS 


ehltflar upon tte fm# of tte Mtelam?* fete energy of the 
of tte angle of ®lm% %m meig&fe of tte- 
^ori of fete rooeel fete lee, o»a Mlm Mpm tte 4m** 

'%mm teeio elements «i« fete eteroeteriofelo 
footer** of a reMel for a&vlg&feloa is fete tee 

ooMltioso* tte iwipareto e?6lee of lie oork, t$&£ 1#* fete 
rnioiog of too- ten part, it* oltefeiog or fete top of im lee, 
ito 4 m# to fete Imotago of fete lee worn tevlgafeiisg 

in &te rolotiwls mole i«o appear in ^ uaiaterroptte 
Of- O&SpSOSSOS* * *3iS 3mR&i& SOli*# 1# fell#? UNs* feis&'fe OSieh. SOTS 
4#fi,oit#I-y sharply tteoo are Oidwatesocu tte», 

fete eeotel Omteagiog fete ioe eouor hy m rerfeiool effort, 
epe**te* in & brittle oeteinoou-o ostomsiw oaoofeh 

IOO field* *£te ausiaaol te*$£A|Jh* #f ¥0*001 la Ai*f**r 

preeioely 4t eooh &«s^Ifeissni: fete lee of &aa iaeroa&et I 
irises its? # fete fine lee* the one# covered lee, sm4 fete tee 
^^arsteeat* 

& imp of teia ^OtefertMtiois win &**#« tteough ar s 4 
otoeo o» tte side tte im of ii*ere&eed viscosity, fete ice 
grits* fete tn€^~&-o¥#re4 lee and fete lee esteeta£g£fe& mnt.il 
t% to steopte Sy friction* lo this operation fete icis 

& scteleese of elasticity ste tte sh$$* gets states* 

If fete testesHap ice is seated dees* ate isoves estfe 
diffleeitf in tte si4es* fetus oOtigt siiii oliaO 

mmm m sr^««i a float iao owe^iion* uludi tuslng; ontop the 
mm i?art of tsse tell of tte ohip> # »¥#^ foworO ami a into 

raieing tbm &&ip* mtm&llj %M% trimmimg 

1 9 oli^feer U\m wlm& feto of %m mxi$ ml iisto oo feto loo 
eotor, u^loo will toio tto v©aa#l« % tr^M% og&» tto 
? leo the elm will oofe loovo a^ %$mmml bm&i®4 * 

*]»«• at it* *ow«*ofe «K*t fomaro tte im ®%m® again o»a 
f ilia tte &mm froe4 ^ tte toll of fete &&ip* to ^oeco^ 
•it* fete a 14 of tte om $Oa*t fro* tte *to# 

lo not oliufetfO jpoteihio for fe^e otup^ olssoo «t its rise w5 t^g 
top of tte loo %ui.tm tetonfeU voaiotOMM tote 
in ooaoootion with thle froooteily tte telloot otooid 

8w& «$si ffeto ate/or # if fctero io a large loo f.tel4* eae-i 
iinotere*- «, finally v mk omtte-r teip to tote- it m t m* 
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Cemevwafcly, sedte-sbapess sfeijs td» active 
sssvlgsiiaa is atcra sesssssfssli* astjsstsd fs? opera- 
tion m is tbs i«« grit* wo& mi 6 turn ice boles i am 
breeding ietty it® as® wsigfet is w« efficient in ta* 
brittle fist i«# fields. mm tfeoagfe both types of snips 
®v® atiilasS for ttm mm- purpose, the priseipl* ef tne.tr 
opereMens is different. if tn* esasitioss sf ears t» tis* 
i*e» sees wittola fcac Halts af s*$e Slagle see or fesem* 
stsaM fee ftaawgeneoas, cme eouw ssieet few tfeia perticelsir 
ares the met ee wo>t «g e< ws typs of sfelg;*, feat, aureMmnafcely , 
tb - s is lapssstfels, sisss la *By **isb toe ssip my cam 
across bolls fete brittle and grit-Ute lee, eociUMUv is* 
as^ with ls« witb i.m eaSjssteaests ass mil as ia tm 

raess of a levs! fist i®e fieis. 


*" *** w ** , *f^ *w«w»w» t»j»w *#* jlss** 

’*&* taUg ata&i* mmmlm m whHh tell* 

ptimipim - teeac «hip* ^ri-^ *i%b %&* 

t m^mm &®th xb the gr **-*$*« to* && in tm 


i$ 4 ifer^kxi 3 jg tet- of 


txm* im with e mu .4 W 


.. __ ... . „ , - - — — - j*MKrrtt 4 

*m««*3,fasry tr&mM* T&tMt* md r$$ tte 

&#$&*?, Um pr&mil®r - or# th# tes£« eonimi&M ^ 

mmmvfml w®rk &£ t&* «**? i« tfee iee 


assimji- 

Mai^llag_lE_lg»,.ua ^nicas . 

®** ice sitmuofi uwisr tise effect of eiag, sarrmte 
**ss tespeSstorw cfesngss fairly repjsis. fibers nSwr* ta* 

^ *** * M|> to ***** *° «*» POiat 

es me veil siwaet oimoaltj, tinere tbs asst bay no srise 

^rri«r sat f.<u? in 

^ sot mt tor mixing in tm *m$ 
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***** IM**t*X iw* as see aiftSk oej? fe&aee ia,ja*s„ 

*Bsr*rant t&# «$m 6 of ssuth vessels antst i®aii . t&e 
eieeer the *&&?• of tbe teall sia to tfe* front sm.fi. of toe 
§M$s* to %$m fe iMttfM&iftg $tg&t €&&%&& 

m® .mi& cm mu i« tte ie#« 

tm $§#m ®%%h v&tcfe ite ®mp m procccc m i««* 
£*pci&lc *Im spoil otter mu. r«r tr*e gamier 

is inertia tt*# chip* imi mtefe. 

^7 ^ 5 £te«& *w Mopping# in front sf glggy? ice f 

Mlofe Mmot to iter# it & need for relative!? 

«*■*** tiae* At & great M&ft mi at tte- tm ror 

Mjtetly &f tte fMight*Mrri«ni mth 
intigfet C cioM to *te wrtiMl) famtlM of %&* tus. 
m-msm-f s^iw* t Mm with *&e* suss*, it 

tef or £M MP/OM M M CMC 
iMWMtar* or tte of the class fitted far MUinsF 

*? &te im tkmmtmm tte &m$mr tm Craft ia 

tns «m# of a freighter Mi Me ©1 oMr tte tri® to tte 

^ if8S ? r M<^14 it# oi>Ma ^htf? mu in# in im 

«*M&it*s®c* At 4 teav? trio at tte ctcm* tm tte 

*ja& spate oa& te XMMaate* Sbmvcc 1 * tte’ tria on ite 'atari 
m% tm- meets tw. *” 

flis M^criMcc Me- ctmcB# Wo tesv? a trig on tte 
utera* in mmmi% tens# tte «# » 8>»m 

ff®.,«® stecilon * »*«*»•• MTlMily with tae-r'eWerioa 
e»ii « Vy « »»p*e Jails' in ■she esse of & cfeapfS elvers© *iiw& 
ss*4i S#**4 tttmw to fear isaotai, «&«& t)w *bi» **tiee 

ttm *n. 3 * 3 oj . &i ~ tlM * ofr * ct <*» *iJ» eeowwooetiiOR af 

. . gai ; *** s**ll*st, lis estareas eas® £ if ttte m i# 

and *«® V 3P) e«e siiaoitf eater with smli &$m&a . 

f tcr^tii 1 e^L n f tfi Ifc? iBOPtia Of tfee *8ip la eaneeHed. 

tae *J*s£ ^ itt ® &y **» «** or 

t^tfeffSil {deimndtn* ut-oa X3m mriituet) m 

dx tfr-y j* 1 * - fff* ***** ® r W*® *ai|» soveaEBt m the is® 
;I*»S 61 * ^ feto*® te five tmis, I* 

eStiOii caatt. eve® for one arts toe »&m *n jp the Halt* ©f ttw 


- iso - 
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mt« sjwto toBsitorahlj flaeto&to . 
at’sa ttrt tee “* 10 *", to* aediaa mk> toe fall *®* aaa 
IS tods vsasol. diiN«s*lisg If* to»*8fe. Ji» 
af to* ttlitnt* ato to® afeai* of toft toil, *»y 
4iffW**st *si»®, «w sassot 4»s*t»lae to# e®s»to toBe®i»«or 
of tee safe a^eea of the msmmmt of toe ship*. 

In ww evenly glatritota^ lee sectors *4. to toe to 
tore* MU aw toe stole, to toe aaeease sf insertion tots 
smam gf tmms salto lee tosses, toe sgeea ©* the essneis fe*s 
to# toils ite^. Xss tee verified lee «®sws ef fssir te sis 

- ■*■■* ' Z^ 4 , 4 *^ a».« ^ ».* Ajft. <*.*a*k**. A. % to*-** + %*»**■ * Jfcte •£*«" feK* -i 3 St.W»*S- 

mm&*m **** «m*«***# to a* **• »»« ■■*,**r-«r* -*,*****■ — - '"~Z^ » 

iswiM tis» wUf fete awtlilmg •£«©© ^ *• 

5«a 1st aec<MP^ai&e«- trlfeh t^*6 asKi fe&i©K*3©©» o* 

tte ic$* 

j* m % §i$gM gg&g&gj&s^g £»fe test* 

v«tt*l vittt * a*t*l tell* «Mrt^fctB§. at ran safe*d* mn 
%mmgh :f mtm m% ««p«rit: l ©fttert tl» **i© 

Xha whist* tew a &£rteg intll ais& ©ngi©©©# 

y gs* * && ^ ■£]$&.&&'£&&' j^ilx .in felt is ©©■©© 

ite' ii»jt ©f fete lea $®pkmi% mm fete ©is© 

of' ta* ©tst^* its* ©tatplDg ©f tfet tmdMmtMfwt &£ fete teU 
inti aitb tte *w*©r •#£ th© ©©.©&£©« plants tte 4E*wt#© ** 
graft ©£ fete vcmif «*fc ttet »©i* imw ©afati ite 
§ropillfif «ng. niiii$ ten ©sights©# ««§ ©©©©©^©©©il^* it 
navigate wito high ajsoesi. However, to* greater to* speee 
of tit# ship tost heavier es# toe IsgMMSte ef tee ito sgainet 
the toll. & fi«to of young le* «esa site & teichaess of 
2 s a is .«ff leSMtt to iajire to* hull »f a to Jr a# to* 


.. ^ there 

i® as 53 *'Q 8 *r*"e aorelsa t leas of tee *®lisity af to* toll, with 
to* pmm# of to* fflstoiae i-asnts, see sitaato rtose® the apses 
of to* wsssel. 

to* asnearsrtog twc^wstlM of *e##«i» is tee «atoi- 

ti«** of ice MvlfStlcn' or® sahjeetoo to wry cos*to*r« 6 le 
chsag e* la* to toe repio cstseellsticn of to* inertia anh « 
$ > mmwt%a rtoaettan of lt» aaseatortoillty. Here to* aegstiv* 
efftoi of to* great length of toe vessel Is fall? 4 i*glas« 4 . 
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t » the &£ mme fcfoe skipping teasel® soil in 

Use ice eager cesfiaetls® si ieefcreakera. If W*e efa*aaei 
laid tiareagte Of tte ieebreaJs*** sfce^s opes, as eeSwisss of two 
to three mmU nm folios the leo^rotOccr. The spee-s of 
taeir pregppe** is this ease depends «p-ob use loo eoseiiisna, 
but, $MSl exeees Uao rasst®*® ®p*e<s developed fej %*» 

of Um eelielaHj that ise, Wtc witole echelon wist adjust 
itself to ttee wiMi speed of the least poaerftii af tto 


**#* eo* 4. *M* 


la ligfrt $m otoitioB* to of to ml$m 

ate %m rf lit progress «&» te 

Mmmmt, mm *t & slight ball fore# of to to «m stasis 
observe & &rm% mmtim m& bypass tim lm%& im slate that 

.. •**».*? 2*0 ,|gMC *%# SS-tiS® A§ 

£-&*» &ra or* rso&te stea in to im of iu& tm tor® 

tails t;tie ships suffers^ teary isjharia* of to tail* 
for totals© * %h& mktp mi to fcyps mi " L&M 1 M&&M&* 
xs to to~b«w»i of to to toss tails vltb & of 

about tan serosa a heavy to KHj by its 

appeiaraMS sot differ i!&$ Wo web from tte ©tor 
to slabs* shleh M f mmi cm through by tta sts»* Siossvsr 
it tepgMEf&d SB te S Wild Oits i«€ m&um with S grata dref* 
and atasrmtsr r«* £*•©« to of $&$m against to 

€~h&mk pm* % mi to* tell mi the m&ml mats late m luxury te 
it« tell through a tele of to is siee. 


Its to* %hm end 


im imMm* with 


po^rfal ieterel wiisd end fiarmst,. to ice tebirt to sto 
tegetof 1 , m ttet to ic» slabs eiinbei ypen 

to-eh otter* In smell a tte ship mm folia* tte iaa^ 
fex^ alter ml* m tm draft^j by at a site ape# 


is ttese msm aten to entire »t$ of tte i« is 
atatitete m&tesit any in tte a? m iw^s See 

fteia, te^t in <s^te piaea by a^iis© atatMlas # It in atei&a&le 
*»t te disturb its ambUity^ but t© mit far to tonpi 
of to site to aumiKb* ©r bypass to xm tost {stole 
tfcia ba pass ibis by ase^tiotel set-mp}* 


to sfei$ faliewa to itemte f to *pm& mi 
its progress mil tepsnd to a ax teat upon tte visibility 
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rang# (ueatfcer). the better viaihU.it>, that mash 
greater #$*#4 mm fee developed fej toe *11 other 

s«fm«n being equal, since the ship captain «an aiecover 
the he&rjf tee ester tit prefer tie* or the tars of the 
channel ends take the proper neeeurea is aae tim. 


tins essential eeaktitlsae of successful confine t.i©« of 
vessels through the lee-hound tnu Is the speed of their 
sKWMMMMrt, as well as the geaatitativ® sake-up of ifcc echelon. 
The fewer vessels m the echelon, that ®*©h faster and sere 
successful!! tftej are lu<>«nl fey Sfcs i scire? tear, snh i f>sefs# » v . 
the mare vessels are pertieipetisg in she echelon, that aoeb 
leafier the echelon 1« sir-etched, that such sore the channel 
is slagged up with the floating i«* slabs sad that stich less 
ea*s_fee the speed of the mowtmnt at the vessels, in addition, 
iii ce«f m %km sugshs;^ w&mwmX* 

mtuck m tJb& and ti» lee— 

bat to srosai -&&lt is orger to tfeie off Use ie# hr ins 
fro© their httlid. 


& ond 4 t«i»iY* of fed t- g&¥«rai ssg; tire in 

tu® isowsssmi of tte tb®^ #.re g&£d®& ibrstigb 

mm ioMvwirors l* tfeoir the paver sf tteir 

WOMMTjfp §itri their f^eptetioii f&r 1101F t ism itt the 

rogion«e far mm epeed of ite %m imtUsZ 

ti^ mm imm. ai the posaibl# «pee 4 of tte weakest veeeei, 
tHe pvratae* in the eetieiim of » ship wUfe a mk 

■^li end a m$k m^himm plmmt delete tm mmmmt of ihe 

ecbeiam Its web eaitt £t*e icefereeleer freqwfttli* in 
tmmm to tott the aisle. ■&!«&, mst^raUi, rmm&mm 

eontderetl? the aMMweMfciiity and i* aaaeicapiMie in !ts 
*itls the hlmm* 

epeee %n the vevraent- of the «eh*iott» depending 
®l^ fee tore Xia tco ffttestuetra to a if- 

d^ree - fros Use tenths of * ant to Ms or Mtm »tiw 
ss te. 


In mxl the &m$ iter® ree^t i® »4e to the !#e- 
hre&feer s^ndneti^fi of the ¥#«#«!#. it hm bees es^II&hel 
©n the teal® of wiling esper tense for sewml yesrs in 



^ ±Q 3 . 


STAT i 

j 
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wmxmm portiM* of ttm.% for & mtmm &&&% of %m 

tim mp4 lo&o of Nr a m&+ tmm 

apt**®* fflt® tte for tte of iilm» start#* 

grup^# m&im to the 

Wmm %tm to %im mpm %im mxpmrimmm 

tfto avsiiobiiit? m pwf«eti«ei of tag* lestasafeiog 
mi&i part looting in tag ooASttotiois* &nst tto oaMpoftHioe 


m&m portioisating i ; 
of tb© 

U» plsmoo spoods* 


£mm l *d*o&t&$oo*s* to roirto* 


I® tal gSF&SfclOO Of tbg Altfc&O may 

om«ni nr«s on & xmm $o**rf&l &nd strofs^ snip* 

atattar m its om or uisstor ^ n&id&nos or on loofert&tar* 
«rli IM, &fsd a*f« 4 ?» aittasl damgs, to UMt 

S»«t* of aooigiiisosit# wfciile & sort 00IM stsd pomrftnl ship 
OSSbJOOtOd to loo InJoriM* HS&fc do-tAlaMB®. sp ja ka»4», *uM 

to otop'owr for tm mxmtmv, «r aos foreod to wum. Vita* 
©«pJMmo§ its t*ftju tiuo confirm onos ^goxn ttet for 
tta mt«M* of %m u&k %m 4mimtm is tas «qp*rimo* of 
ti» e*9t*2ft &m him mmimmtm* tteir fosiuoritar trifcb tte 
o^isdtti^s of aied o«jsec lolly tao postuiar m&tmem 

of ttelr oim wmnmJ** as mnti m tm m?k -of u» 
tte snfcN» 2 M conpiMKOt. 3 f tbe oa^iaia tm mmmtmmrn 
ttat fitf| ordor fro® tat cssMitar** ferine alioot tar 
of His s^sos* sues dirsttion of tta coorm mfi Nr 
^_$*op«rl¥ cmmium wim* bt eats %*ork m confidim** »tih 
fmil opoed* aoo i&oroMo tte opsoo of tte 

of tte ^oosol in tbs i«y regions osxiwr u *» 
tbe i>ori of mm igMeot wittoot saap, 


vH artEH fill 


yy im i %£ZMmj& ' Elg 

fb f Mfe 
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tast£3a§ j&sl lateasi hbsi « 


far a sraeessfsl sail lag is the i«y areas it is set 
raffle lent to kaos best to steer the icebreaker and to ass* 
safer is a esssUestss ice situation, alone, rat else to 
b# able to ssroperly analyse tte nature ef the ice a<t 4 to 
properly select the line of the coarse, to utilise tte 
local conditions, the a&crt-tera era long-tera prognosti- 
cations, tbo aviation r * eetra isssnee am! to- fora skillfully 
tte* eohelona of the cooduatra vessels, blthest this mm 


the properly eraeuted Maneuvers by the icebrestap eaauet 


the basic task of the icebreakers is the wem&mtim 
of tbs v es s e ls in the >M.ia«t»s gout'*. n«» **.,» 

the leebresltsra anst bs of aeoi*fcrara~t& tralbtrairukiB* 
****** off tbs shoals, to repair their boles in the ball. 
3>oa»tlac* tbs leebreahsrs are used also: for i— iTlcis shie- 
** *** points stick are lassoes* ihle by 
***** Ml lev IW Ite ft iflil# 

even under the go stance of tbs J ee breaker c. 


Whoa tbs icebreaker is select ira tbs railing coarse- 
it aost lay its course vitb no regard to the lengtbeniBg ' 
£ ■ •, ff 1 ? f - a®s* passable ice trass, this' is 
minkit both fvas the point of vies of the rased of 

»•*•***«* lee-looked erase, era else 
rrra the point of vies of the safety of navigation. 


is eaeeptiraally katortent setter is the rararira of 
ihe HHiiittl epiratlsne of tbs ice breakers, is a sell 
e*gmt*e& nratter forecasting servlet la the eras af tie 

■ ,V? ****** raathor raperis 

wvi<mwi tiMi iMSUitM -oJT t^s i®# a&h&qs* itj 

frati se, rate n possible for tbs lesbraskar to Ml£tt£e 
&*sft*$Git* # fc&e mwimt 


_ . ,**• airplane racemes issancc of tbs lee oradlt ls ra is 
.?f.^****J ,r * Iraortanco in the active Anttc spsmtlsas. 

JS ff*** 1 *® aSaraa airplanes 

ror both las* rad short rrage flights era rase, all of raieh 


- aH 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


} 


STAT 


8=5*. 


are m as geraase&t airfield* or wafier-way stations. tb&& 
ar c sorry as a syotsaottc reenassaiscaaec .1® • 4et*r*i*es 
oros mt& are drops i»g a* flog so* chart* of the la* sifeaa- 
Ueo directly on totft 6S» iceteeateirs and *felpa wt igating 
to this ores, tbs abl$ flag consist* ef * ion® tftin cable 
with a herswoeaUcally sealed aetaliic sseseii «** at the 
eudj la tbl* case i*w> bieprlate are insertec . On the sorfscc 
of tbs blueprint* tte ball seal* ®«W the fwwerfbl eo*®le*er> 
fttiaa ef tbs lee aasee# i» drawn with colored pencil* sn« 
©ascent ienal ware*. 

gfeibi fcjte ft %&$%. tJb& fsdformt!©** %\e*z 

xm is fcroisomttM ijTti** punt «l*» for tM 

guftenoo i& tte ooaSaotinn of tte 

gl-fOOt &©IS*«ri^tJ.&*S Vltl tte £*$.19 0*afci©«* I2W iuifcTMil&rt 
»Sw5* Is st£ % rOffiEOtwlly 0©SSp£ jdMfc Ote * *f#*| tte 
of tte ie* rnootsaao otavo tte Mite* minting 
out for their teaoflt tte imt tesnrdoiui route* 

Mold** tte pilot Ate tte wust^, ©a te&rs tte &i.r» 
pXj&s® r^is^wte-i.te'ngSr# isswaXX^ *» opooxoliot & 

grute »f I* «oMteotette *lt& tte OMlgmoat to 

sort te os tte oteri tte dui^moa, ««te»tn*n* tte 
afi«iifm«s of tte i«« groupo* 

&w tteir oo&timtioo in tte ico etenmlo tte teip* 

lute ooteiotee tte uate-up of tte ooteion l® 
nuod oft tte oolootion if tte &%i4m «T tte i«o ooMootsoo 
in portioip&tlm tte Mptein of tte fteteoftter* %ust« 

froteotel? thin %mk l m ontrwte& ^iroetijr to tte captain 
mi tte looteoster* from tte properly sBoiocioa mko-up ©f 
tte conductor ooooote ate tte' rational fomotieo of tte 
ooteteu ( inter*©!® in tte m&m of nequoneo telitte tte leo- 
tmroter) tte moeeo* of tte ©poro-tion oopeteo a groat teal* 

Sotetiteo tte ©rter uf of tte mmmlm m 

tte ooitoJUni ot tte $xU frsao tte port into tte son it 1® 

Mv maul* to etettgo, 4#poteini on tte ooteitl^m of tte im s 
So, for ittiwti tetetite# tte- n#s» oMte nhioh at tte ir 
aepart^ro fron tte oetelon will te # tern looking tte port, 
px&oM innoointolr teuite tte iteteooter, mint te diopeno^ 
at tte ote of tte reteiofi* This it pteoiile trs tte 


STAT 


- 186 - 
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firm. mm mm ropiest; to i*«m& tto mm. 

iul w0 Ml 14 gfetp** mmmr, %m m&k mtp# mm to fc&ton 
m m te* immmmBw in tm mmm %mm $ eftor U» otrong 
teipo .tare coMao-tad to to* reuito or to tee 

Mtiftt l» tee wto» fro* toot point or ter; o«& tooeeto 
In teooe eases Me ita taMml tefcita ter 
ieetoeatoir rotate* for te« rsir^ of tee first ships 
of tee eetoion* an# tern l* covorto up &&»$& wlte lee, too 
M teller follow oirostl; tto iMteoatero* etc. 

fto MeeiM of tli# iotoMo|r#r to 

* iu$n degree, nsl Ml; upm tee octal* tow M riatere of tto 
te#* woattof and mftig&timi&l ootaitima* ter teeh&losl 
dMdltiMo of ter chips* iheir t&aoptatioas to too motive 

navigation, tat e-lso ter m$ tee proper- 

ties or tee imbm&k*v itself* ttn itotelioMoao* it* 
grmlMi&m, ter foil eotoltosiibo of the ore* &si& tto eew&n*> 
te§§ groups* 4 ratooM 9 iue toirilegws «f navigation, the kita or 
root, oto» 

ktoo eotawctteg tto oh i pa in the lee ms# too most 
MMiMttg 1# tee «i wtoi* tin mtoo&iee? get* steak te* 
mis muni aiom %m iMOfcUit* of tin Mils* ostelen* tail* 
fcta strips* steak i& to&vj .loo, e«#mot btoi* free the pi«g 
teslr own* in order to Mko It pogolfelo for the oetoloR 
to jareeMd* tm im&mm®?- mist at first rot throw#! » 
teUNMl for itself, sag tern ta&f* off the tails of teo ships 
of tto oenelon the loo free teoir tails* tto ietorestor as; 
gat steak In tto lew ares toa&wss tto to&vsr &eoie«l& felons 
of loo mosso isM not torn ottos too in proper tios in tto 
g motion of its sowrwu tat more frequentl; tto mtemtor 
l# otete tomes* tto power a*v*l«$>i ng &; *&m is not soffi- 
eien* to ovoroooo tto oaoottteg lea «ee«* while it happens 
to to imomiMc to *$£*** test otoiatte* 

On tear* tto otmoer teetotalers tto emus* of staging 
in a» 2 r to totatittMtor? work of tto firmon or tto low 
of tto eta; talon will taring Meat loiafflomt 
steso ^rsMwro in tto tailor# moap loto of tea 

tttaa oowsr. — 


STAT 


REDIF1XT 


FORM'S 
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I : I 

I STAT 


Purlm eondaetloa «f the is hsaej is* 

tioas the icshrealMr aeaat haw a »wim of power to «r*won*» 
in esse of aseeseitf, the aeoamietloe of the heaej t«« 
amam* without t^U«. It U ispertant. to **»* the 

ships of its eslwloa from slowing hews the Ip ahvaeee, to 
s*ve Uses fro* losing the IP inertia, the presereatlon of 
shisfc a*f*g®&J?«s» in assay eases eauniwrapnpteo, sailing. 

the nusoex of vessels ashing up the setwise. i* gait* 
veriest, ««4 sepssOs u»e« the oatweeienee of pass ins tlweocfc 
iiw i»®, a.o« al»« upon she power see the nwttwr of icearss*- 
era asrtieipatijsg in the operation. #sr instance, in the 
tes-haassl area* of the Bay of Finland, see haary daty &a& 
s®« auxiliary ieehreaher are aaff ieient far Boras! eondue- 
t %m of an eeheloa ©assisting of these to fear ships. Is a 
Xapgc eowposition of an eebelsn it is necessary to have 

~ ^ 'i js A^'i.'MAatKiaiask *'i«UtA «* % «Mx;iBia4 <e taw*. $’ Jn % M ■? <r- 

WTWJa* mmm * * •*.*** # twwe W 'nn ww »r ji • ’r*»w«r 

to* «aqM»ri*sieeft a r#*to- 

Uaee of to* jot nfcito will fill to* to**Ht*i* 

to* is "stopl*" if a of sfeip* 

r*U**4 mm *$aglm Immim iotowwtor i i« 4*i*B m «a t 
P&FBl i*-X £OS*r** #**■ iB fell* ■***&*£* Of ih$ »* Mxiltory 

iesfearealEtt^ **» * olios « 

to* i# wiUrt *««■*& JArt**T msm a inasp of 

itgeferMtors eosHst & or for in front 

of to# seiisloft to* fe#*iry 4iaiy isslMPWtors toll* in 

Its m *ff tibHMi ttel?* f*Xton, tfow *£»!» a ms I#*- 
hrmmr &m&% foULwed &y * of wuti* in its am 

tw» # #to* (^tpir# 4S}e In tut toil of too toes? 

isEmily 4 o not nififpi sn l«*awttfetr # sim# St e«en»ot &« of 

*19 &M in to# prm#« of ii4 nili 

of any »*• only to tot mm mhmm the % mmml $#ts stook to 
to# le#* 


# 8 * 4 to to#- BEfe# of the 

~~ im^reator. 


/f»a left - tm tstefo*m tkrnm* /ai$&% - toe 
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Tim K&mml ©ainaas* in sandutetisaa th® 
m tan- a**a*, as it *»esS tests iwiieatss is 

M-£k Xteteo&ter* no i» oetaftioteS i*i£& &te 

<*f tilt a&ift# i& tut fte off gra&tar a» 

2 I*!*, fcUft tite uotoatto* 1 # ft&iio fcte •*»«•« 

sooaoftd %m ite taxi ®f tte ooteite# te tte otter tepo 
tut a& itai «i i tli too nftateoi u&oMte* wot te «looo 
&o«ftlfel* to tte itrtaHMilMap* iff te&& ttes# sr«te 

^ _ *. T*. . ^ a .. it... ~ *•— -t * ju.«kvA. ,-4 * b-^A*4vA t’.iVK- 3f* 

njaE-tt as CM3 » w«l”* ***• « i» s* «*jr «*•«•'«• ■** — ' • - -- ' • 

Sf %m t^tiss sms! la froat of ttesa &ft aaxUW icoteoaHor 
ip pi&m4* SQMtusiM tte moot jtto*rfe& lAiip 1# oiftpoooo m 
ite amter of ttoe msteloft, in M«fe * $ 1 *«* ftter# tte oteimfti 
ip ftxioft ftith tte float log emoted im, m limt it mhmM 
«lft«p tte «3 muimi far ths follMing 

fte re*ft«l& »tttOk la tha loo waixo o&iiift& witaxo 
«** aite* fc$? tte tmi.iw i ooortAter. it $*«*«» 
eioog to# tell of too teaafc fcf ehlpplog off tte 

lea, »i£m» out too m m aaMfcil* x« tOi* 10 

oafYloioat mao fcte otuoO«s.fi waool #aa it# 

f&ogpft*** 

if tte loftOioft loo-tHPOftter naaa «» .*to «««#■#« i»to 

100 teote* teiofe it oa»a©fc &£$**# fsa? out ?mmn $r 
#tter # toon Of itoppoO witb ta# oigml follonisoK 

it # tte iftoteftotowp’oteo* omgr Of o roar »a md glvlag it 
a r^a terns « ottoopto to fow* tte plooo oitfe o 

iftftft* tte ropMto tOlft Ba^feW until it 

in bm&kim tteougo tte teotoeloo. 

SooNitlwo it im aoes to « teovi 

teotftoX# ate fite a os## ^ftoteoio lino# otoo for tte oocooRt 
of Ift^lteaifig its #o^h»o* 1ft msioft o so*# ilft tte 
of tte ftirplftte swH30Mlft0«»c«) tte iooftromter mill ooteuot 
"'tte nr#oiai* ift*ftsift« Of it# tell*', teat i# # fcf tte 

ftftteloa 9 w lt mill prate tte too Ip OiJtttvwt Oiramtiote'* 

Yte aamkictioii of tte wootela la aooMoftN wltft great 
<ume%atlaa 1ft tte Oriftis^ im* ftteooia Uf teoo tte »ift- 
ii^ proeotea i» a oirootloo site* to ultft ref#r#ft©t t® 

-y^o o^ara# of tte asteXon* tte ohamial teftiim tte itebraater 
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fills in quits rapidly with ice, which sake* it quits 

cult* and impossible to have the ship* fellow the 

Icebreaker. 

4£ult« frequently the conduction of the ships b scorns* 
so difficult that it is necessary to change the course, by 
laying it out along the line of the grift or meeting it | 
sometimes the drift of the lee may he utilised for the 
assigned progress of the ships* 

t« winter or in early spring quite frequently a 
fairly sice channel of free water is formed right in *«e 
center of a heavy and solid lee* Hatur&lly, it is quite 
tempting to use such a channel for the conduction of the 
ships # if its direction is in line with the course of the 
ships* However, in the practice of the active Arctic 
navigation there have been cases when an icebreaker with an 
echelon or ships or just «s>s whip alone, entered such a 
channel and successfully couple ted their trip. However one 
cannot recommend to sail in such a channel since it My end 
with heavy damage or even the loss of the vessel* tte 
channel between the large heavy masses of ice may be com* 
pressed under the effect of the wind or currents* In doing 
so huge fields of ice frequently get pressed together as a 
result of the unequal pressure upon each others one field 
may move faster* the other slower* One field may keep 
staying without any movement* while the other ««y be drift- 
ing along the channel and finally both fields or one of them 
can get into a spin. If in the first ease, at straight 
lamed into compression, the ship with a hull which is not 
sufficiently strong, asy be injured or crushed by the sharp 
edges of solid ice fields, then in the second case it gets 
in between two surfaces of the edges of the Ice rubbing 
against each other with terrific force, and may be cut 
apart by them. 

Considerably difficult is the navigation in toe ice 
masses when toe ice groups get compressed* This phenomenon 
is observed also during toe drifting of toe Ice masses. 
Sometimes the compression reaches such a force that not only 
the usual type of vessels, but even powerful icebreakers are 
deprived of a capasdty to move and are exposed to damage by 
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ie# .s» 5 g*-s ; if the seaprssnlttB at the im hmm is nev 
sufficiently seserfai fcs fully jssrslyse tint sell mg of the 
skips. . the distancs* buvmm the letter met he reduced to 
a m numm. 

It the mips get stack in rapidly* their eonCaetlee 
is slewed down to such a point that it is user® adelwthle 
*® atop the ecbeloa astil the ceapc*Mi«n is discontinued. 
i» the practice of the sstivs Arctic navigation them sere 
cases shea the leehresher la a vela atteapt tried to orsceea 
along -the csaspse eB ing ice Mssee, spent the fuel and fresh 
sater, sad sheB/tSe char®# at the wish* the ice situation 
h *o lasjrsrec. ft® could net utilise it heeeaae or the tnaa f- 
fieiencj of the supplies. 

la & case when the ship# of the echelon and the 
s&wsiiisry leehrw&iter eannot safeguard their aoreaeaws hehind 
the heaey-eatjr lead lag icehFeaker, the leacim icebreaker 

stfei 4 e*** «». a * ... ^ _ 

*"»*W*' '*•+*■ w*wm a.**** ~~ nm-m-ft**.'**# m *,w* mm* 9 1 S>W %* &iWf? »I*S3 

*•»•*# **«« It# •14* oT *&# «i«ek«ifi mi»l« in as 
?***« to ttam as (Pigw* *J). After tt»i* its* sm~ 

©water wili «saia dc$U»y f?m tte »ind «ig« # pacing fw 
**• ••««* oloas Use ahipa* typcMii^ &m»* ms ciem 
too frpni m t3w MlMsiWn 


a* t&c casiFMff &f ia&-» 
tester* 4uri&$. tte skipping ®ff «r ttm 
fctefc m& mmk in tte im t m&t* 

- Siarmtim »f tte wind* 


Tlsto dripping 9 tt of tins u» cm m •££»««#£ alco ov 
Otises mst tepcMing apon OiMctlm and tte of 

tiit «in$ , of tat cmdxtsion of ttc im* On Fimm so* i* tin* 
Icctemtar la men in frant of the ciactelis, drip, «feii* I'm 
iaNMQr im act p&mii* Use imiwmiMNp to topics situ 
accmaar^ cpmd in to ©&rr£’ mt tm chipping-^ff 

pmeem* m a 0am tte imtamfcer p&mom vim its m 
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of mmI# sir & &$f* ditfiiset fro* 

*4®** *ubm *& tte r*#r ns& tfts ftt&wifig *f ^Kt iMferMkcr 
i» mmimmM* worse thm «% to f*irM?4 we of sa«* 
$^***;£®ti; teliiM the *$*?>! of fe&* i***ci. nce^ifig 

v*# loot Matocr »ili *iy* & t#ewkr& r$m± after 
srhish it i*m** M*ar to *14* of the h*is^ «hi|i«*4 

off # eiM* in to*- op-pMit* €&«# fits pmxtim rtMlt* ssiil 
tosae f*a« the r to 4 townee « K*ie* to t©*-* 

*r#tor **jr *>•** hgr to «fei?p*4-*fr ¥*a**l 4*$m&* not mlf 
to mw* of tm uw mt***, tat ale* uptm %m mim 
m to Itoif m«4 upo& to solicits of the tmll 

****** «*«r*m j*q£ &&# * 

Kirnm cm aping tee ships with week tell*. by a cower- 
lyl icebreaker » its the candi ttena a* tetvy, s*eo»l ithie iee 
aasss», tear* wn eeeee whoa the tasting ©f fete »hs » ««,« 

*»* »*•“* **• ^esssass of the i«* w£*a i am ice- 

jreaker p&hms *t & of eight t$ t*d set*** ma& 

*r©@ the $* 1$$*4 -•off ship* s?ue of the heiieet **ig?** 

earing tee «b ig^ing-off Sipoeasure i» the see assess ef the 
m 6f ?iiU6W several fees** je te* stem holds were broken 
j.a such a mimer. fcissiar caeee hera beea reeoftea s.b 
eariott* otter tees®*, ife* ttiaw sad weaker the s«* ate 

the stranger tee tell ef the vessel water ehx&-eff« that 
aaea^ less esa be the 4 isteoes between use shls ate the ice- 
srea«*r waring tee ehi^-eff preeees. 


the els»iest diegrsusa teariac er. the 
of the iee tj the ieebreeker . 

^5* 5 * Xtesrehter. /te*t, right - the ship. 
<, ** * *» /®el«* * forward with the bow. 

/Beiew - hoveswat baekwete with the stea. 

/mtts» - fc«ssl«iFa#nt of tee icebreaker. 


la hearjp lee sestet toe teteioe of tee *&}_&«, a®^» 

te^^off* 1 * aw * ot ^ witttoat tee oreuaiear. 

oA^^orr* Fw*r itu* r***«* *i«o*i, cm* tic* cm or m«*mi ' 

4*lpp*4 Off *y t*« *M¥^«4||t> or cmillMjr 
lew&rtisws *«* jsc**c* ofi it* plM* pro«**4* efter 
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x,ha ieesreefesr is vim sfeenasl* densely filled wits heavy f**» 
vmr$ slowly until, for nam esasoa as ether it does ml atop* 
Evaa & £hts a *h«rt stopping @1* the vessel the forward se*#- 
5#a*. oaaaot he continued aw witheafc the previous chlp-off, 
sines they are instantly soiapressod fey the dense a&e* ftf the 
lee. 

Or tea diagra* of Figure 5»* II» om can as# the 
ohlpeiifes-eff of the ship hy the icebreaker i» the wtftuatt 
of i <gst is* aasses, ?h© isehnaaker mr«m the so* 
freely, white asms it possible for sss®e to deploy without 
difficulties to the reverse course, miw w* ever** of is* 
cfelj»$>od-«Cf vessel, here deploy onee safe and, after shipping 
off the aides of ties vessel, return is the initial position, 
the advantage of each set had of chip- off consists in the 
feat that the lernhmmSme* during the saekward run. as well 
as forward am, proceed s® the forward run, is well steered 
and can p » so t»l«e at a short distance fro® the ship, 

On figure aO, i'll fefti it, the particular eases of 
the teippiJfe; of t of the voaoels #rs shown fey the icebreaker 
i.» the process of the f emotion of the echelon. In the case 
presented hy ill of Figure 50, the leaareakar at the ©assent 
when the ship sets stuck, to disposed towado the sms by the 
bow, passes os with the frost run wwler the atom of -tins 
ship, where it deploy* far the reverse eosrae ana passes 
for the second tint along, the side of the ship. In the eaa« 
presented on »jg»r* SO, It, the icebreaker Ja antUtr the 
stent of the chlppad-afr ship, passes sues along its side 
with its forward run an* btguu to eonauct. 

if several powerful icebreaker* participate la &«e 
conduction of the ships, & setfesd can he used which l« the 
leehrsahlng practise is called the ' recession"’ foraation* 
or *fer ship-off “ foraauee (Figure >1 ) . this wsteo* is 
use# noth in tec light an* fee avy no wsfele lew assess, s4»« 
the teaoaei is proaptly pressed: in in tee safes of the ice- 
breakers, Oaring the stuck- in condition of one or several 
of tee guided ships of large towage, if the channel is 
cospresaes rapidly is light ice conditions, tees is the 
presence of one heavy-duty ene am aaxii iarj isehresfeers. 
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wovisg tlMs 

vbitg i %m ssil lag fr&m %&& mtf$& slto* 

Mte(to **• toll tottafi tto mm?- 4««£ ttotetotor)* its 
»nii^v i& *$ viton mi tto siuwatols £® tto w&k& &f 

**« l» » te»vy s««» l» pi&®& ^ xfee a^sUisr>- 

itotosator is assa rsr tto mpm§ tosv2?-#a®y isefemstor < 

sines tto jwawtfP s?f $&* ■m&il%&v$ l .estotofcw 

fs? iim &ir t*siis 


% i» fto xina (f«x 


/2*p p left - Cumnt< 


fte tee Proton u$ toisito fcto basic teatoeato? 
t&e nssitor alto# si a lateral «lto» alll presspiiy &&u% 
iaio tto to tomlf totefe iwmift* to&ir& tto mcmb i«~ 
^*siitoi s *i In &ls& igtssitos 1 &S4# eC ttto 

n&isr will rmaia ato %to cctowitto afci*» will prsH?s£4 «itA- 
mi totl^^ito* te’tos ito &$ii^tefc!#ii sC uhtp& i& c&£sc$es 
Sjj, three icebreakers frequently tee ’’front'" Use is eaployeo 
(Figure '-Jc). 


the "frost 5 ' line. 


Dm espials* nitftonfc enffleieatr saper tense in the 
naviaaUe* sewng lee aaesce, prefer sat te as# the "front 
line, since tte; are afraia to injure the Ssali &l the ship 
agaieat the lee ef the Mather wage af the charnel. tbs,® 
caution ie set juetifiec. Is the icebreaker practice the 
frost line tee been see# for » m$ years, ana in *H *bi* 
period no feuaage ha* been place# on recowl. The aasero of 
tee injuries le entirely the easss both *t the front line 
preceeare ewa in tee eeee «ten the ship proceeds toy the Isa 
sine of the eftaaael. 
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¥Jm» front lias at toe icebreaker# m s**d vadtr tin* 
§>««« cabman m by to® break line, but only Hi toe ease 
when toe eondnstiaa is effected by powerful Icebreakers, 
which are la a pcs men to oversea® a fairly heavy ie*. 
Besides this the front line la used at the csadBetie© of 
vessel* la inpassable drifting «r inteblle lee «**»». in 
ansa lee conditions tin «s«Sa®tiera i« possible only ay a 
group of powerful icebreakers, following at a distance at 
one to to© cable lengths free each other. la such line the 
iseftreafewr*, ae to day* ship off each other, ft** ice between 
the leebrc&ker* er&ska* weakens appret iabiy ana to# ice 
eeit break* into coarse ana line crushed ice. •.wise 
frequently at too mmimtim alto the front line the power- 
ful ieebrsater* are farcins toe lee alto tiers, us the 
other hens the ancillary icebreakers, to mm they partial- 
pate m to# conduction* ten to® weakest and slowest chips. 

If at a strong lateral sled in the conduction through 
pa ce s * ! * ie« treats three powerful icebreaker# participate, 
to# ships usually follow toe central Icebreaker which is 
kept net m toe front line, but roughly at a distance of to® 
laag to at toe hall in toe sack of the icebreaker. This 
nates it* to « certain degree easier for it to advance and 
speed is also better kept at en even rate. 

When congesting the vessel* along toe front Use by 
two powerful icebreakers and toe auxiliary icebreakers, toe 
ships fellow tot hssvy duty icebreaker which proceeds in 
toe wsstoar direction. In doing so to* central icebreaker 
is breaking ep to# lee between the channel* which tod been 
broken through by 'toe two auxiliary icebreakers, toe let 
which in being shave# apart by toe leading icebreaker* 
shifts to the neighboring charnel*. Pm- to this epnmtien 
the bento channel wider# ant end is pressed to onto Ices 
by toe ice. $wttn recently toe netted ef ship eeedwetlon 
to used with the aid of tores icebreakers sneb an it appears 
on f Igere P3. Tits powsrfol issdtog icebreaker Sc. l proceeds 
to toe weather direction. trow toe led side of the leading 
iesbrsttker* at a distance ef toe to three cable lengths fren 
mm* toe statutory icebreaker ho. £ preceede by the brake, 
if the icebreaker Mo. 1 gets stock to toe ice nueet, the 
auxiliary Icebreaker ffo. £ advancing forward* will ship off 
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itLfrtaS gaidU g So, 2 - te the braise-ilne t*» . 

Sd. 3**w»*’«*»*a. susi rolicwip-s Use #Mi*® Of 

eebeJ.es *»ii iiwetlj. 






/fep f left - fciaS. 

- £lgf*r©&t« 

/B&Htm - D tract i« at *h» * 


Igi a, the 1#® earl*©©© 4ut through 

•tiwftl r*wUU*l chMflw&ls 6o©& pi*®** ^ ^5^-. 

..*... ,^b **£tJ.X y*» ^Mther &r& f Iaa-©^ 


wiitt ice* 


*¥tie at tile icefcreeiser asset take ail the 

to saarsTuae eteiisa froa i«* <S*aa§« efciie &ei»S cewawWu 

tfel P ffi Bffl h tb # 1©# SlfcC&ll « BelTO© 1 © ©11 *9i6 ©©ht h©Ci^ Jtl I1IJJ3& 
that net as* fr©i6**» 'O&t-P, ««® tte nfeicfe i*b-- 

utm »r*tie «6MPi«*'Uan, «•«»* w«ek •*** 
of as ieetersa-teeri *ie& the ■«**»»«* u* pro^rtlcs 8 fr use 
aabUits of a fraitfhfi earner la eoneKJera&Js «a»r« * iai ^t i5 
thaa is tia® ease «ltt» the leel»r**5t*r. fer U»i* reason 
eaptaifs of Use lee&reater anat «® bj '**• e&{?»bUi*le* »* ‘•®* > 
whip# ©etsducted him* mm# &4J*3av thee© to tte 
ss&s&titmi of ttee icchr©©©©** 


3t* csBfe^ifi ©f the icebre&her ao»t *t ail time# mmt ci» 
tit© mmml* mmmtm fef wad «m t*»* they 9bm***&* 
iM# behind n»d el©© by fceepldfl;* eo ter ©e peeedble# 

2rMt *i»tme* &•**•«* the •***» «T tfe* *n& 

the fiiwli m the lew Hu** It ©t the ©here© e® the ©end 
teiik-s* which are ccceweibl© for the ee®att 0 t«e wwe*®i* k**t 
iiiMMttibi* fat tt* iewiwNNiiwr, there ie *l«r ** 
neali lee* tte e&rtai® ©f the ieehreeicer ee« e^geat the 
waeel t© praewd o® it© am, aaad lie met jpm 

througb the beery lee, without leeihl from eight the v#©eel 
that ha# eeea reiMfied* HeweveMrt eeeh ® een he 
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advised sral} sms very fsvoratele mdiCitM, being 
thoroughly eesviaesd that the dlreetisa sad the fore* of the 
wind will act encage during fed* parted efees the tbi? will 
sell on It* ess. 

Under the effect of the efesmgiag currant# or shift in* 
winds the ship sen fee pushes eat fey lee m the Ssw, how- 
ever, the icebreaker deprived of the possibility of approach- 
ing it due to its ewparlor draft, will not fee able to give 
it anj aasistaace. 

la general, as it is well kaewa, the navigation la 
♦jss ice *«»SiS5o*Bs .is freuuentlv effected in unstable weather, 
fa* winds, fog*, poor visibility, mm bll**arda, darkness 
ms is-terfere with she successful peegreea of tbs ships* 
horeovar the ships eats get late swob piece* free which it is 

“■* l ensg * |!«» te thtt lM 

sot is a position to offer bis assistance. A weak iee eaa 
rapidly thicken and feceoae inpassafels, it eaa press agsinst 
the ships and draw thsa into drifts la ths direction of tbs 
shore, shoal* or sandbanks. 

Tm of the ship by the eoastal paddla* 

surrounded fey the tnwrtasglag iee fists, vfcisb say at the 
intensify lag force of the wind shift to the class water, !« 
fairly risky even under the csadaetioa ef the icsbrsafcor. 
Xspee tally risky is the navigation through the stars paddle* 
in united depths end m the areas whiah had matt Idta suffi- 
ciently investigated fren a hydralegiaal peiet ef view. It 
is easy to get into the coastal pe d dl e s , tat te gat oat 
tram than late the iee, the etas of ahiefe mm fee well eon- 
deseed or eons lets of fields <rf psartU l«a, is vary 
difficult sad threatens with serious 


Stas to lead ths ships .into the c o astal class waters 
sarroandta by the iee Busses can be of advantage only in the 
ease ef a steady mad costing fren tbs asset. Svta 1st tbe 
wash i*e tracts the eaptsia ef ths leebrastar ahoald net 
develop txsasslvo speed and pemst a tee large s dlstsnee 
between tat Icebreaker sad the eeataststf ships. On 
always sene across a heavy iee ness with as und e rwa ter 
battering ran or underwater blocks, whisk any cause a 
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mti&m tesage is toe freight carrier*, t* to® 

DtiU. At the lee coteaetins of toe ships# 
the leahreals*®* Mast ran tats the lee edge oa^sp a tight 
angle. 

Be fare mferteue log to* tension# ia the fee to* 
m & tola of the iotereater suet at first assign the order in 
ttw «isiseslfci©B of the vessels. *s it me iamn sate aft&ire. 
the Meekest ship sfcowlh Be eswwgte first, ate fete asst 
powerful as** the last Behind the leeteeefceri the oietsnoe 
Between tt ts* vessels thsi.M Be, so far ss .pesss&ie* tas 
shortest s© the 

While aws eehelen in W»»*eiS*Ri*»», tee eaptoin «* 
the ie«h?e*fc»r m»t leek f« Use asst verified tract sf lee 
la srier '6® start the lees lag ef to* ships is this pi see* 

0s to toe aanest Before ell to* vessels ester to® tee, _ate 
between tom to* sasigase aieiawee hm fcsss Suilt xp, it is 
sat advisable for toe ieefereetor to mk * steps? tarns, .for 
toe mmsm l steals he, so fas ®* i»*«»le, straight. 'to 
intrteaee toe ebliss 1» toe ieewans edge of toe ice without 
extreme necessity is not advisable at all. «te 1* psraiae.- 
h3* as ee exception only is toe esse of tote* shit* whieto 


AWmw irsmm »» ****** •***■■■**’* gr-™-** 

to fetoin® each ship so fer I® toe lee, that it mould ®e 
entirely safe feon toe blow* of to* icebergs while tos sea 
is waving. 

if fete mpt&m of the leebreeber develops teubt is 
ate fast Matt toe echelon css pas* torswgb a certain give® 
iee (Meet, he asst rteeaneitex* alto fete hall, tost is, pmz 
without the echtlee toe neeesaery sector of toe ice. 

ftee sharply expressed matter edge of toe ice, as a 
sole, eoee sot exist, m %hm weather Site the ice asuaili 
saves along in a serif lew aentltle®. the waving fro® to* 
leeward edge of toe lee tee® not exist (except is eases of 
swell}. Only la very rare ease*, at as insignificant 
accusal at ion of ice ate * heavy swell, toe wave wrote© 
free fete leeward tegete toe weather teg* of tea lee, pateing 
water fete Ice. * mam m However, alee in this ease the 
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sBWaiKS* she ship tne wettter <a&m is fesssrdeas, 
Se the tm is ***** meiStm. 

At the progress is the is* editions «** &** *f **** 
’at© c s a t siSg r&Us* fe &st M* eb«*ffl*A behise 6** icebreaker 1* 
bftst kept ojs «s if it is l*KA ©a* i« *1* tfiwtctis* ft tf * 
wiad - Setting o«t fr«® ti*is eeaalheratisa, ©** 

tot fee la$ «*’*■ tows* a® fas* a* possible. 

'iise tc H Wir slntr sms* is bo ess® less fete® *«ips iB 6# 
i«* rnmm ^ms *»«««& it will fee- «£»W - *** 

sailing; eearss 5* ©rsler to bj-psisa «ns®. *e those _ cases ^ 
HMD i«*&r»a*er »»t rare® tareagis **»* i«* «* *** 
ta® ships f«ils*iBg the icebreaker aa#t to as 
eatele lengths sanjf free the place of opera- ties af the *®e- 
oreaker. 

The aeavier is the icebreaker {fresh tsater* auppii®®* 
fuel, tollastj tfest stor**P s# l** a**te ««* ^>g* eff ective 

work, aaft, unwrssly, the iiafew 18 JP* .£*ES?tl 
laager asst he the dash aas eee**aarH> its work he loss 
Iffttuw. this is **plsi**« by the fast ttot the *<*«* 
tte W» es tfc* tm mm h$ 

* 

If* fen* s&jorxtf ©**s» $&$ f®wt ^ 
felttl <*?•«*• WpwT fc&S Uflt 41fttMG« BM*C* 1* 
te«* t*» iMtoMtasr Mi ^f 2 

ittS tw© $wpsnM raclert &tt&* *9$®* 

tte «MStN*tl«ft or tte Imil UA 

^ai^r # it* 1©M mm9l draft* U* tmsmimi esadmso* m 
its m& torl&cM, tta qffftUtsr of u* tcv 

a ct$$i$s lstfemlMr) $»&* f mailt* tss sxpcriM** of 

&&e m Mi^iSM tte wssiiftsssas* 

X© ems cms tm tmtetm'm# m m cosplstc 

si « Clsfcsftss of sai «Mi# £r« iM is® 

is s esndltfM sTisr « fuU fmmr& mn m m &iwm, t© 
Cewlop ins ascssM#ar poser #ps«4* 

Xr CMS m% a aisisscs of fco four cdfis 


1» 
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Um mm of u*# is «*«»t develop fall #pa*d 
&is4 f&n irara after toe raaa&saa ted teea 
f aerate* te toe ^ & 9****t*l Mm m vm 

% mtarafeer’e elm f#imt tt» See, era ie wt ^ oteli|s- 
ttm to retire te a ifttrm dlatof wa. tea teraly to etodi 

toe pateiMXifclaa of me ©im vessel i» various eeraitlem a* 
X©&4is&£* aM^ to tens# at otat dietotjee a&4 to teiek yen&s ef 
%im i5 era tt¥«i# its rail *$*•£» $r*<tac* toe £*■•**•« t 
paver and- irartia. 


^X-oaas; eito Una duwmaaad Mctar toe elTiciaoey *te 
s^rk of mi l©ebra3*ter® de^enda to a eras I4eraeie degree 
tt&eit the se^eallte *toe miim rater li»e% or fr^s tat 
^iscl# ®r toe atsaek ay sue ate® ©f toe i#esra&Ker ■&§&*«&«& 
mi i«e. Kaaii iatera^kei* baa eartaiis 4#t amimd angle ^ 

Ua. .swat adraategeotte srafee# of Use rater liaa # 
at Mian m ©hip deatray© toe laa aitfe to© gffaataat ©rfeat. 
Nitb toe radasetio© of turn i^braafc®r*a draft. «te& tfaa ^wi 
rater te4 hmm mwm4* toe imbm^mr tesira to 
operate lera ©ffrafciraly* stoae elrag *ito tot radiwtiee of 
$ts «e£$te also toe angle of attack ©tenges* &% m 
m.m tmm&m of tot faterratar*© draft, eraa toragh tta 
3 i$i it aira i&#re«e#4> tka fore© of its? bio© at ike la* la 
alaa rteaete, sine# toe ms*© of attaak or its * ©attire ©ater-- 
Use* la daapraaa. iJaaidaa tola at as eaairraive draft tfet 
i etoreetet* tors© into ©a la* ©attar* lea lag its ability to 
earn on the toil of to* it# ante brack it toraagk alto **• 

©e® might.- 


tm of toe xeeteeetera <m?im ite spring 

&&& ©para tiara la tin tee clearing will eras* ?m> 

dsm^e sine* at tola tine toe lea is aaoany toraira* 
fraata awft aan ba a#aily p^ai»4 aside iat toe eraace of fra# 
nater »©ieh lied foraad totoera to# las a©«ea iea fialaa* 




STAT 


1 


Kswrar* Mm to toie par loo a# a reran of uram 
and daa^ratog of toe east arraetiw wtorlira 
is^aat af to# iaabraaker, etee foreing; keary tm by raafetog 
it* toe *eak part af tot tall tm mmt&tn %x>3&m* 

l^rtliaraara toe overload tog of toe saateeaker 


- tdo- 


REDIFIXT FORMS 


STAT 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 



the overloaded icebreaker, e«p«ciaiiy a * 

m&% to Urn tls* 100 £<ra*iuefclos* to 

TS^V^ r»it a** siirtar the excessive overxoaoii* «**•*• ;**- 
MMUNPUUI undesirable, Since it will »®t he in 
a pee It tea to ovstrcoaa the lee *vsn **p to 40 ea tfe_ckn»BS> 

However, la view of what hae been ealB about the l«e- 
hrsaksrs ©pelting «** «* coal ******* ayetMatlcally 
overloaded with fuel, water* and other »wU«». a 

eeeo.ef y 

cSn^tlon trips It aost'net waste tla*"en stop-overs or 
oaUe* in the port* la order to ceaplet® the supplies. 

Proa the nuwbsr of the icebreakers in operation at _ 
the oressnt caws, *«■» ox the* have ew j^pwrwfcni •*» ****** 
mater line" that the efficiency of 
i«g the take-in of the fail supplies is hut slightl y 
distinct from the efficiency off their sonfe with 
aupnlies. ?o the auaber of such icebreaker* belong, for 
instance, ' ! iL’tA waRukETS' 1 , an auxiliary icebreaker operat- 
ins on liquid fuel. A lees “active water line belongs to 
the icebrea ke r B Eia*M:“ and a far lesser one - t© tho ice- 
breaker *UWUt’* . 

is is is known, if the ice is not sufficiently *ol Id, 
lechMsksr c reaks it at first with its stew, than it 
tweaks It sad pushes it aside with tin cheeks and the wider 
nartiea of t he hul l up to its eiddle . On the other hand, 
if” the lee is solid, the icebreaker cl mbs oaths top «f *t 
and breaks it through with it# own weight, and pashes on 
tbs side tbs brekan-up slabs sad frequently £«*»****“ 
under tbs hull. As soon as the >»*»»*£«* 
following the iasftet against the ice begins to slow down, 
it is necessary to prewptiy sot the ruddsr straight and 
give a full rear ran in order to avoid the wedging Sa of 
the vessel in the ice. 

After the leebreskw begins to aewe backward and is 

Hawva 3 g»np*d t {$£ iiW* *«6 &&£ to rod^eoa tt3 
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the alBiM, and then fully atop the t^ttne ,, 

icebreaker returns to im original pasi.tj.on by inertia, xr 
in this process there is a suff ioiently sol 10 ice uaOsr in# 
stem, against which the rudder can he injured, together 
with the propellers, the machine has to he given a slight 
backward run* at the absent whan the stern gats in touch 
with the ice the propellers mast rotate with the swaliest 
turns. As the icebreaker moves toward the rear, it is very 
important to keep It in the ©enter of the channel, which is 
achieved not with the rudder, but with the aid of the 
amines* 

Frequently during the time when the ice is being 
forced, the ice surface does not develop any cracks, but 
the lea la ground. If this happens to he the ease, effort 
is being made to cut through the lee in such, a way that 
every subsequent blow i» ®i»ad at a ssow spot*^ Otherwise 
there would be too many fine chips farming a '•pillow , 
which will cancel out the subsequent impacts of the hull* 

In case an lee ledge is mt with on the course , 
which cannot be easily bypassed because of the sharp turn, 
the icebreaker mat shave it off* tfhsa doing sso, o m has 
'to keep in mind that the angle between the ice agd diametri- 
cal surface of the icebreaker cannot be below h$ , &ince at 
a sharper angle the icebreaker will slide along the break 
with cheeks, and will not cut into it. 

When conducting the ships in a solid lmaobiilsed ice, 
covered up with a heavy layer of snow, frequently & single 
passage of the heavy duty icebreaker is not enough to break 
through a channel of sufficient width* Already in the 
immediate vicinity of the edge of the ice will compress even 
the straight line channel, making the succession of ships 
difficult, while at turns their individual progress behind 
the icebreakers becomes entirely impossible. In such case 
in the absence of drift and the ice compression, the ice- 
breaker must increase by double or triple passage the width 
of the channel* By ssah operation the wedging in of the 
icebreaker In the ice mass* is almost impossible, and will 
sake the m smserisg of the ships easier, as they follow m 
the echelon, while the hazards of ice injuries are greatly 
reduced • 


- 2-m - 
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The ieebreakex* can widen out the channel 1® several 
wavs. With the first and staples t method the icebreaker, 
leaving behind the ship, proceeds ahead all by itself. 

After this It returns, yet not through the channe* which 
had been broken through in its advance movement, but next 
to it, thus enlarging the channel and by conducting through 
mm the vessels by separate, more or less prolonged, 
stages depending upon the conditions. If the channel is 

J ,■£*_ * _ „ . —'1 - - - x «.»,«*» «***«» <r*** AAnAt*l*fc i All 

fljk4.Su iUMt A»i pi WVipJ. ~~ — 

mm % be shorter, while the icebreaker mist return more 
frequently or pass several times by &m and the same coarse* 
however if the channel is covered with ice more slowly, the 
icebreaker can return to the ship® less frequently* 


The above described method is used in case the ice- 
breaker by Its own power, and ice conditions, ©an proceed 
with continuous speed. If on the other hand one must 
progress in ice only with blows, other ****** methods are 
used « 


in neayy frozen, bulky hummocky ice masses^ the ice- 
breaker must widen the channel by 'Chris teas tree shape 
(Figure 34), that is, by operating without alternating blows 
both the right and the left edge of the channel. The ice- 
breaker thus oseratss when it gets stuck itself in the ice 
and after each* rush for the blow at the ice it movesahead 
only half the length of its own hull, gets wedged in and 
for its refease m us t use the transfusion of tne ballast, that 
is, the trimming and listing. 


i 


Figure 5b. Widening of the charnel by "Christmas 
tree shape” (the figures stand for the 
subsequent position of the icebreaker) • 


If it la necessary to provide a triple channel, then 
the blows at the ice must so alternate as It had bee® shown 
os Figure 55 (to the right, to the left and Hi the middle). 
When the icebreaker operates in such a manner. Its maneuver- 
ing is complicated by the thick mass of crushed Ice, which 
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wet ©sly ®ekes development «f the sailing speed difficult 
fsp the purpose of rush Memntua, tout even cancels the 
blow# ©f the icebreaker against the lee. 


tossing of a triple channel toy the lee- 
breaker (the figures stand for the subse- 
quent position of the icebreaker} . 


If m the line of the ships an auxiliary icebreaker 
participates, one m nee it for the break-through of the 
channel by the tbristsas tree" Method, in this process 
the heavy-duty icebreaker tains the auxiliary icebreaker in 
♦™* its mm& »i*rn excision, fas auxiliary icebreaker 
pushes against the stern of the heavy-duty icebreaker which 
sails with a forward speed and helps it t© get rid of the 
wedging in, by operating with its rear run. 


Participation of the auxiliary icebreaker i» the 
operation, even though it askes the break-through of the 
charnel easier, effect* adversely the steering capacity of 
the icebreaker, especially at reversed runs, when the stem 
Oi £&& &IUQ 1 !&!*£ Wmk%9 & SMMtel^lCWk ifi th« 

edps of the channel ice. the heavy-duty icebreaker east be 
stopped sad in order to correct on the sailing directions, 
w»t give alternating novas forward and backward. 


* „ f ft4,r ttUB channel had been laid oat, the heavy-duty 
Icebreaker mat, as the icebreaker captains say - "iron it 
aut , that is, grind the crushed lee, la order to the 
advance of the vessels easier. 


One should keep in xind that if the shim set stack 
in such a channel, their release will require a great deal 
of tine and the use of force, for this reason An eiaiiar 

^L* LiL n 5f > f£*f *? deterain* first, whether the ehipe 
can be towed by the icebreaker within the stem excision, 

«r close to the stem, yet without the risk of collision, 
in this esse, if the icebreaker is wedged in in the mam of 
ie#, fche it mm t prcoptly »top it# mn vwn 
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in order to aw&d tm rush or blow against fcbe 

icebreaker* 


tern of the 


In general , the ships proceeding through the channel 
laid out by the icebreaker in heavy lee, sausi after each 
stop of the icebreaker and its rear run give a full forward 
run as fast as possible* In doing so a powerful current 
fro® the propellers effects, in the channel behind the stern 
of the icebreakers, a powerful shifting of 1©#. Mot every 
guided vessel Is by far in a position to overdosse this 
shift, and the icebreaker has to return to the 
vessel (in the majority of cases with rear run) In order to 
break it up* After the first ship passes through the channel , 
usually the other ships of the echelon are passing on their 
own, without the suppiomgitary aid of tbs icot-reaker. in 
rare cases the hull of the icebreaker is considerably 
narrower than the vessels taken under torn, the triple channel 
is insufficient* In such a case the icebreaker with a 
considerably greater loss of tlm way widen out the channel, 
by repeating the break-through procedure of the triple 
channel* At that the captain of the icebreaker srast see to 
utilise the wind and currents and break the iee in such a 
way that its crushed parts are taken away* 

the interval between the ships and the icebreaker 
varies a great deal, depending upon nuiaeroua conditions, 
before all on the reliance of the icebreaker captain on the 
fact that the icebreaker can proceed with equal speed and 
will not get stuck in. bo, for instance in the thin ice 
loifed areas, in the essence of eosspreseion and. tracts of 
packed laminated ice, at good visibility one can establish 
between the ships short intervals* Usually in such condi- 
tions at an even speed of advance and the rectilinear 
sailing the intervals between the ships are established 
fro* one to two or even three lengths of a vessel (depend- 
ing upon the lee situation). 

At the conduction in heavy ice conditions, when the 
icebreaker gets stuck and there is iso reliance on the 
prospect that no impassable ice msecs will be wet with, 
and also during conduction of weak ships, whose bow parts 
of the hull get powerful jolts from the ice mss, which are 
pushed apart with the current from the icebreaker’s 
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ui-opeiiers, the intervela between the icebreakers and the 
need vessel of the echelon is somewhat increased. Burins 
£lo* progress in h&avy ice all the machines are ususllv 
?£?, ra wf ns * lfch fuil and the current from the propel- 

lers beecaws vers powerful! the pieces of ice cast by it 
Injure the hull of the vessel. For this reason/Buch 
conditions the interval between the stern of the leading 
the bow of the head vessel of the echelon 
must be still greater , in order to be able to cancel the 
Inertia of the heavy pieces of ice, cast sway by the 
current ceasing from the propellers of the icebreaker. 


r“?“ CGr ~ a ' i 5 'iu s the Ships in a raririea ice - five 

met within th * &elt8 or accuswlatione of ice 

"ceb^ker ^S ^ i ^ nB 5 our8 *' th ® channel behind the 
«xe breaker even in the absence of the Mind atsv^ 

«r i fh rtW t^r srOPe J ^ e intervals between the ships mist be' 
as snort as possible. in the case of unexpected stannum 
ot the icebreaker, or of the ship heading the echelon 
eacn subsequent vessel say easily be pushed out fro* the 


awav f™*«jr^ UD g fch * shXps in *<* they must keep 

tZlt ™ ^ibmS! kerS ^ fr0a e8Ch ott * r *!«*» the 


condition.®^ ^ 2 ^*” C0 ?? uc&in S i» daytime in the 
S^z 1 rc on ? or favorable aether, the ships must ke* D a««v 

J*" Aea ^ in f icebreaker at a distance of tSdXmtTir 

Ible to 2atabli^*.^v ?*f l0d f 2 he Gay n 18 not advia- 
this ^! h ,2 h intervals between the ships, or 

stern. * lead t0 thS rushin£ ®° aa ^ injuries caused to the 


vessel of**-h 2 t 2 r 2 a ^ ***tween the icebreaker and the head 

of the 2 L» 2 i fi ! p ® ad * 8 S r **t deal upon the tonnage 

£r*5o , *K 2t^ t 2SX,*Sr^^ 0 5? •***» not Zl 
me veeaeii Z?_ rv ? i ? between the icebreaker and the i*«>- 

l 2 t££! X o£ of* the^type 

stops unexpectedly or sImis its 2^5d "in’fch/rw ieebre&ker 
ice obstacle, the ship will not SffLf Jt rac ? of »<*» 
and nay .trike with its b« agai^t^he SsJ5“S tto£" 
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icebreaker. 0 m should avoid turns in the ice, especially 
sharp turns. The turn suet be m smooth as possible* in a 
loar gear and at a small distance of the ships* one from the 
other and from the icebreaker* in the ice holes or in the 
z&rifled ice. 

When proceeding in a heterogeneous lee, the ice- 
breaker is being tossed froa one side to the other toward 
the weaker lee* all thus being done in conformity with its 
Else and water displacement* and also in conformity with 
the power of the machinery. As a result of this the channel 
becomes curves* which makes the guidance of' the snips 
difficult, the use of the rudder in such cases is almost 
useless* is ineffective and the direction of the icebreakers* 
pp*&anpmm,f*. mm* *- «1 «q fvy fcfe* lateral ( i» 

case the?* ere two lateral machines) by Increasing or 
decreasing their sailing speed. 

it is quite obvious that when from the blow of the 
cheek portion against the ice the icebreaker will be east 
sideways* and therefore the rudder cannot hold it om its 
course • However* this does not mean that the rudder is of 
no assistance In steering. If the rudder were altogether 
ineffective , it would be very difficult to hold the ice* 
breaker- down to its course* or even .impossible. 

At the experienced steering with the machines a mb 
the rudder even in eoaplicateb condition* one can lay 
relatively straight channels* thus speeding up the conduc- 
tion ©f the vessels and making the progress easier* 

The rudder is able to counteract* to a certain degree* 
the snip of the icebreaker 1 * direction under the effect of 
a blow against the ice only in a set-up where it 

sails in the rarifled ice cover of five to seven balls. Tm 
debris of the lee fields or bulks of crushed lee are met 
with on the course of the icebreaker with the abutting 
protrusions and edges. The impact can be foreseen ahead of 
the time and the rudder can be shifted* still seen enough , 
to the proper side, but even in such conditions one most 
resort to the assistance of the machinery in order to 
► reduce the deviation of the Icebreaker and to lead it out 

the soonest possible to its course. 
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Tbe jawing of the icebreaker caused by the hetero- 
geneity of the ice cover is expressed sometiKes in very 
sharp tossing to the sides in such a degree that one cannot 
Sum ship to ita straight course either with the 
rudder or utth machinery. Is such cases one iftooiQ oes* 
the operations under different conditions of work, and change 
the number of the propellers* revolutions a* well a* to 
select the scheme of work with which the icebreaker will be 
tossed sideways as little as possible. 


if the icebreaker detecfs in its course the fields 
of a »ore solid ice than the one through which the echelon 
Dfoee^v* they should b® bypassed vr broken up, *«lc« z® 
Xess desirable. In very heavy lce-l©eked areas where the 
echelon cannot sail normally, it 1* advised to lead the 
echelon by single parts, and in exceptionally difficult 
conditions It should take each vessel on tow. 


ghen navigating in shallow waters the icebreaker 
mast have a maximum of the ballast water, and also keep 
ready the sse&ns for its rocking. 


fhe trim on the stern should be as slight as possible 
and if the icebreaker is well steered, one must apply a 
slight trim on the bow or to keep the ship on an even keel. 


tfce width of the channel in wake of the icebreaker 
theoretically equals the width of its central part, however 
practically it is sernwhat larger., since the round sides o* 
the icebreaker further chip off the edges of the channel . 


in the lee fields 33 to 60 m thick in many places 
the channel in the rear of the Icebreaker is greater than 
the width ef the latter. This is explained by the fact 
that the edges of the brittle ice are not so fully broken 
up b y the bull of the icebreakers, but they are chipped 
off also due to heavy friction of the ice water line* As 
an icebreaker keeps sailing ahead, the channel will 
gradually be filled with Ice slabs, emerging frea under- 
neath its tell and from the ice edges, and also with the 
ice masses broken off from the edge of the channel under 
the effect of the streams generated by the propellers of 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


fch« icebreaker. For this reason the ships following the ice- 
breaker closely should omm m close as possible to mmm las 
Mach as the ice pieces cast out by the propeller stream will 
permit). In the iisssobilised ice the usual distance between 
the icebreaker and the closest ship t ol lowing it* xS about 
on# to two cable lengths* 


In the Ice tracts 43 to oQ cm thick the edges of the 
channel are broken up not smoothly, but with teeth (especi- 
ally if! >*, eofttlf mous smooth even ice)* -it the compression 
of the channel these teeth may cause injury to the ship 
proceeding in the wake of the icebreaker, since the pressure 
of the ice is not distributed evenly along the entire water 
line, but operates as a concentrated load-up only in separate 
places. 


The wider is the channel that ranch easier and freer 
the ship following It. By keeping to the wake of the ice- 
breaker, they advance along the axis of the channel in such 
a way that between their sides and edges of the ice there 
Is some free space left, filled with b fine crushed lee* 

The sailing speed of the icebreaker with the ship echelon 
is regulated by the captain of the icebreaker in accordance 
with the thickness and solidity of the ice, and also in 
accordance with the positive properties of the conducted 
vessels. Usually in favorable conditions it will be between 
six and eight knots, on an average. 


Section 36* 3t 


Follows the icebreaker. 


As the ships follow the icebreaker on the bow of the 
ship one should install a fairly solid fender, which could 
relieve to a certain degree the force of impact. 


The most advantageous at sailing in ice conditions 
is the system of anchors, which are stored away in the 
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I 


k 


hawser . If tht blades ©tick out from tn© UJewser 

shfltdr, to® snetos should be tikts on the deck. As lv!^ 
m the ship is sailing in the ice- locked tracts anchors are 
not needed, and the sticking out blades Bias be the cause of 
serious injury to the vessels whan they run into each other. 
Besides this after the removal of the anchors on the deck 
the anchor shelters are made free and they can be used for 
the installation of the tow cable. 

A# it imu bees said above, xn accordance with the 
Regulations now effective in the USSR, the captains of the 
vessels following the icebreakers in the ice conditions, 
are to comply with the orders of the captain of the ice- 
breaker in regard to the movement in the ice. Thus, being 
taken on by the icebreaker for conduction in the ice, the 
authority of the the freight carrier is United 

to the independent piloting of the vessel. The vessel which 
follows the icebreaker becomes a part of the echelon 
subjected to the orders of the captain of the leading ice- 
breaker. However, the liability for the fate of the freight 
carrying vessel which follows the icebreaker is not removed 
from the captain of that particular vessel. 

For this reason the captain of the freight carrier, 
hi© assistants and the other mes&ers of the ship crew must 
be thoroughly familiar with the rules of the leading of the 
vessels through ice tracts. The ships following the ice- 
breakers must take their sequential place in the formation 
in accordance with the orders of the captain of the leading 
icebreaker . 

The conduction of the vessels in the ice-locked areas, 
m a rule is effected in the line of the wake. The captain 
of the ship conducted through the ice must comply rigidly 
with the line of procedure through the wake and he has to 
keep the distance, that is, the interval up to the Icebreaker 
sailing ahead of it or of another vessel of the echelon. 

Every attempt to bypass the ship In front of it or proceed 
by o m*B own independent course is strictly forbidden. 

Cases are on record when the ship following the ice- 
breaker speeds up and tries to leave the channel laid out 
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™ the icebreaker. this, as * *** Z*TZ^T 
tL*t the ship strikes with it* stem or cheek against a soli^ 
lee and is sharply cast off # id* sway a* The yaw lag cannot &e 
stopped or reduced either by the rudder or aaebinery* 


the ship which disturbs the sequence of the echo 1 on j 
in the best case will have its hull damaged in it* 
a g ainst the lea, hut quite frequently causes a blow to ^ 
icebreaker or the ship sailing ahead of it. 


In the practice of the active act tic navigation there 
were wash eases when the ships desirous of proeeeains _ _ 

iBaie pciidar.tij sad shlls looking for a better lie© of »ev«tice 3 
deviated from the course, got loose from the echelon, got 
into the impassable lee, fnm which they eould net get «*Jt 
wit tout the aid of the Icebreaker , and 00 cetai&eti : -*he 
echelon. 


the csptalB of the freight carrier «»st taken into 
e&nslMrfctftm that the inertia of the ship i» the clear 
water is being cancelled by the rear run, on m _*****£? 
a # distance of about three to three and one-half lei%th0 
of the hull of that particular vessel {depending upon the 
sower of the machine, tannage of the vessel, its loading, 
tsetses® of the propeller end the mnber of Its revalue 
tions, the direction and force of the wind am current, the 
presence and direction of the waves and other cause©} • 
Consequently, in the rariflei lee mM»m one should not 
keep the distance over the three to three and one-half 
tines the length of the ship even *t a full run sm at a 
great wnsstusu it is ofev iou# that when sail ing in the 
coseact ice areas the distance must be swsllwr then lo the 
oiMBe of the rarified ice tracts. The lesser is the sailing 
©peed, that smeh lesser awst be the Interval between the 
two. 


in all the eases the distance fee tween the ship© 
fallowing the icebreaker or after ©nether ship mat be 
sufficient to check tbs momntim of inertia, and also in 
order to be able to turn away in case of need fro» the wake 
into the ice. However, k® heavy ice the ship cannot always 
leave the channel, sine# fe*#s edge of the ice is&y turn out 
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to t* exe.pt lon&lls ftalidj In aucii ease. or® should 
prepared to give promptly the full 'Speed oackwsrd* 

das ids® this. If the asserting aao separated loo sides 
suddenly closed the channel* which h®4 been laid out by ™* 
icebreaker, it is necessary to sharply retires the ©peed or 

sWp the ship. Finally* «*» ho* to avoid collision with 

large icebergs and IT that is impossible* one should reduce 
t«e speed and try to neet the Impact with its stem* k*mh 
captain of the ship following the icebreaker wist at all 
fclsaes be ready to change sharply and promptly _the speed of 
liia vessel* should necessity call for that* ‘*b© watch 
engineer or the machine attendant c&zmot get away from 
control post even for a short period of tie*. 

The ships conducted by the icebreaker isuat have their 
%rm on the stern (or the protection of the rudder and the 
propeller from Injury)* This is usually achieved by the 
disposition of the load in the holds * or the ballast water 
in the tanks and in the cofispartswsnts in between the bottom # 
However* the trim on the stern aiust not offset the steering 
of the vessel* especially the one provided with the ballast. 
In the practise of active Arctic navigation «iui£e & number 
of cases ha* been recorded when an excessively heavy trim 
on the stem affected nest adversely the steering of the 
vessel* especially in unfavorable strong winds* tbs ship 
drifted with its hew under the wind and* not having an 
opportunity to be normally steered* hit with it® cheek part 
against the ice* 

At powerful blow®® of the propellers against the lee 
it is necessary to promptly reduce the speed, m to bring 
the machine to a halt. After this the spaed should be 
resumed with a great caution, beginning fro* the slow speed 
and gradually bring it up to the assigned speed. 

The strict observance of the distance between the 
ships of the echelon during the conduction through the ice* 
is necessary in the first place for the ©ptiuum use of the 
channel after Its being laid out by the icebreaker. 

when strictly observing the distance the ship follow- 
ing iiaaiedlatcly the icebreaker, pushes apart the ice slabs 
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emerging in the channel* with whieh it- jsakes the ^passage of 
the ships following in the rear* much easier. It the 
distance is not observed properly the channel will sower 
he covered up with ice* The utilization of the channel 
which remains in the wake of the icebreaker or by the ship 
sailing right- in front* is fairly complicated, ©specially 
for the captains, who do not have sufficient experience in 
tms joint active Arctic navigation, as a teamwork. 

^uXte frequently the echelon in a joint conduction 
through he ice is composed of ships of varying types: with 
a varying maneuverability, with a varying capacity to 

01* ()6Cr£5fi£ fch8 IpMd Of tfaCiX' SdVfiRC® AOC fa© £ 
proaapt etiange of the speeo fro® sns rerwara rurs tu r-cverse 
and m the opposite direction. Such ships have distinct 
sharp f ’slow% fl medium* a m the "full" Bailing speeds. 

in conn© at 1cm therewith it is almost impossible to 
observe the proper distance in the line of sequence, except 
by using the machine telegraph. The ships will either 
catch up with the icebreaker too fast, or catch up with 
each other, or inversely they will lag behind, this can m 
avoided only by a previously set up system of the increase 
or decrease of the number of revolutions per minute of the 
machine. The cowand to the machine plant is passed on by 
the conversation tube, by telephone, or by ringing of the 
bell. On the commanding bXXXgs bridge one should have a 
special table in which the correspondence of %m of 

revolutions of the machine is indicated in relation to the 
sailing speed of the ship. 

The maneuverability of the ship mm% be a matter of 
the educational fitness of the captain and those of his 
assistants who are keeping the watch independently . 

When observing attentively the ship sailing in front, 
one should not experience the fear that one will ram it. 

The practice of the active Arctic navigation through many 
years has proved that the dangerous moment of too great a 
premimity of the vessel following in the rear has always 
the power to reduce the speed, to stop the ship, or back 
up on its course, to turn to the sides of the most effect 
t ively crushed ice in the proper time. Besides maneuvering 
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with the aid of the rudder, with the proper turn of the 
propeller and the full speed backward the ship will promptly 
turn to the right, by whic hwaneuver the contusion will be 
averted or softened to Its minimum. 

In ordinary conditions of navigation in the waice line, 
the control with s view to preventing the disruption ^ of the 
distance to to prevent collision is placed on the ship sail- 
at the t»u' end of the echelon* In the arctic naviga- 
tion the captain of each vessel in the echelon ?&u^t at all 
times take care of the ship following right behind. Lt, so 
that the collision of the ships almost exclusively ae pends 
uport the sharp 2 s ® duet ion of the sailing speed, $>r the stop- 
ping of the ship sailing right ahead* 

By attentively observing the Lee ituai Ion the captain 
of the icebreaker or of another vessel sailing right ahe&u 
frequently can foresee, ir> due tiiae, the wedging in, tne 
necessity* of sharply reducing the sailing 3 peed, or the nee a 
of stooping the ship altogether- However there are cases 
imen the condition of the Lee and payability cannot be 
determined with sufficient accuracy. 

So for instance, the icebreaker was ^tow- 

ing i n the Bay of Finland the Oerai&n steadier ,r FXiA f! of 
medium tonnage with a full lead of milled lumber. The tow- 
log took place in a January lee, quite light and of many 
types, with a speed of six to seven knots by a towing 
cable about 18 meters long- The icebreaker bad a greet 
reserve of power and was observing an even speed. The 
visibility was good- The wind was weak- in its trip the 
icebreaker © asm s across a sbi&II field of pancake -like frosep 
eoapreeeed ice, with the small edges sticking up over its 
surface . 

The pancake -shaped Ice happened to be tremendously 
compressed and via ©nous * It refused to break under the 

of the Icebreaker* c stem, and refused to ©rack, but 
was bending, thus cancelling the power of the icebreaker. 

In this kind of ice the speed of the echelon was reduced 
to two knots . The three engines of the icebreaker were 
given full' speed forward, and a signal was transmitted to 


214 


STAT 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


STAT 


the towed ship to give full speed backward* since the 
weakened# and the ship wm Homing close to the icebreaker 
threatened with contusion against the same* 

its it advanced to about one-quarter of the length of 
the hull# w XRASXH <! got stuck. The towed vessel# on the 
contrary# regardless of the fact that it® ermines were given 
full speed backward , approached the icebreaker fast. Operat- 
ing with the reverse speed the steamer was sliding 

with the right cheek pert along the edge of the- channel# 
however, it could not cut In the ice and stopped roughly 
two masters away from the icebreaker# between the end or its 
stern and the edge of tm channel ice. 

In this particular case the blow of the steamer 
Vlb^r against the stern of t&e leeurcajcer was averted, 
through operation of two forces# which threw the bow of 
trie steamer to the right and which were effective in 
cancelling its speed * in the first place through the 
operation of the machine- full speed backward, and in the 
second place with the powerful stream from the icebreaker * s 
propellers affecting the left cheek of the ship. 

We can refer to still another s interesting example. 
the icebreaker "EfifteK* was conducting in the Kara Sea the 
steamship * EXBItEfS&StKwT * fully loaded up. The Ice was 
heavy and of various characteristic® s there were fields# 
debris of the fields, large slabs up to nim to ten halls. 

But there was no wind and the channel kept open behind the 
icebreaker* the icebreaker "bfckfcK" advanced with a speed 
of up to six knots# while the steamship sailed behind it with 
the mme speed at a distance of four to five cable lengths. 
Suddenly the icebreaker got stuck in a heavy solid ice# 
which from the eosMftndlng bridge differed but little from 
tm I m which was overseas by the icebreaker without 
especial effort. 

All three machines of the icebreaker were given full 
speed ahead ana & signal was sent to the steamer W K&2M£?$K~ 
SffiGY* by the icebreaker* *0©fc stuck in the lee, stop the 
machines 4 . But the steamer could not cancel its Momentum 
and kept approaching the icebreaker with a threatening speed. 
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•itnn & Bignal w&* is susd by tee icebreaker: Full »pee<3 
baekMrd". Had the same in spite of the powerful 
a trees of water easing from the propellers of the -i.ee- 
breaker , which was aeant to throw back the steamer K0*.~ 
8Ef3KSfK0S B or at least to slow down its )*• 

ship, be lag unable to eat itself into a solid edge of the 
channel's ice, hit the left stern part of the URN* in a 
sliding, howsver, tm&vwy blow. &s & result of fehi® the 
hull of the icebreaker suffered damage, while the ship 
itself had its anchor dmwaged, by having its blades broken. 

the half f or£C&SXrle the 

external plating of the hull wa» crushed in the area of the 
imlf -fore castle • 

Subsscmentl^' it was determined that at the time ^ of 
the damage the Junior assistant to the captain was or the 
conmiMim bridge of the a KmmHBmmoY% who by the reason 
of his lack of experience aid not take in due Uise the 
proper steasures for the slewing down of the s>peed ana for 
stopping the ship • 

If there is & reason to a ©sume that it will be 
necessary to slow down or stop the progress of the ship * the 
captain of that ship umat Mod lately wern of this, with the 
aid of the conventional signaling, the ship following It. 

At the ease time the captains of each vessel must watch trie 
ship following it and, if it begins to lag behind, notify 
the icebreaker listed lately of this* 

It is necessary to carefully watch the ship coming 
in the rear also for the reason that it my help to avert 
contusion. By establishing the dangerous approach of the 
rear vessel, the captain of the foregoing vessel may give 
within a short time full speed ahead. &ven if he cannot 
move his vessel ahead in order to get away from the ship 
approaching it, then in all oases he can throw with a 
powerful stress of his propeller the boa? of the following 
©hip sideways and thus avert collision. 

the commanding staff fsmst be thoroughly familiars 
with the signals used in the active Arctic navigation. The 
©hip commanders who are not familiar, by heart, with the 
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ice signaling, isuei not to permitted to guide independently, 
without supervision, the ship during the conduction through 
the ice* Mil the captains of the ships conducted through 
the lee tracts suet carefully listen to the signals of the 
icebreaker and other ships of the echelon, and repast the 
signals of the vessels sailing right in front of It* this 
will indicate to the icebreaker that Its signal has been 
taken for execution, and permit it to maneuver more quietly 
and with greater reliance* 

It is especially is§to*'t«iit tv repeat the signals at 
poer visibility, In the fog or at mnou fall* The ships must 
repeat the signals in proper sequence, and in the order of 
their dispositions behind the leading icebreaker* At poor 
visibility the cap tain of the leading icebreaker mill watch 
the position of the ships chiefly by their signals. If soase? 
ship stops i© repeat the aigtolk, the C&ptaih Of the ito- 
breaker assuming that it lags behind the limits of their 
audibility, must stop the stole echelon a to wait for the 
oncoming of the vessel lagging behind or, simply go back 
in search of it. 

&ton following the icebreaker in the Ice etomael, 
it .is necessary for each ship to watch all the tiae the 
condition of the ice masses, since the sailing behind the 
icebreaker does not guarantee freedom from ice damage. 

Without extreme need one should not come too close 
to the ice slabs* Seme of them have far reaching under- 
water ridge®, which cannot be seen from the bridge, tot 
which can easily ram the underwater section of the toll, or 
knock off the blades of the propellers. 

The icebreaker W F* LITK E* sailed in the Ctoko tokos 
at high speed to the verified iee two to three bails solid.. 
The assistant eaten officer suddenly spotted that a small 
iee slab tod a conspicuous underwater abutment. The watch 
off leer decided to stop the starboard engine, figuring that 
the icebreaker will to able to veer sufficiently to the 
right. However, this maneuver could not improve the situ- 
ation and the tee abutment knocked one blade of the star- 
board screw off* 
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0*10 should he especially careful when sailing in the 
crushed ice- Large and solid slabs can get under the pro- 
filers end d&m&e same as they pass alongside the hull* 

When noti ci ng such an ice slab the captain of the ship im&v 
turn away fro® It the stern, by the shift of the rudder, or 
stop the engines long enough t© have the ice slab move away * 
from the stem. 


A sharp turn can cause dajsage to the screw, for ^ the 
amvn may roil unoer in® structure the ice slab, b« this 
maneuver* When large ice slabs get under the stern or the 
ship one issue fc bring the ship,# by a timely move, to a u»op* 

One should he especially careful and watch the condi- 
tion of the ice when backing up* The ice slabs sneak in 
such cases under the stem and both the screw and rudder can 
thus be injured, in general, one should hack up auring the 
operations in the ice only when there is no heavy ice under 
the stem or near it. 

When the ship, under the stress of conditions of the 
course, tea to strike the ice with its stern, one should 
cancel the momentum and move with the slow speed . Before ^ 
hacking, the rudder should he set in the position Straight , 
in the opposite case the injury to the rudder of the ship 
or the winding of the rudder rod is Blmowt inevitable* 

If some vessel of the echelon got stuck In the ice, 
its captain must immediately signal n l got stuck in the ice 4 *, 
pleading thus with the icebreaker for assistance, however, 
the ice groups are only on rare occasions immobilised, and 
for this reason one should carefully watch their movements. 
ha soon as conditions permit, one should continue the advance, 
by notifying of this turn the icebreaker and the otter ships 
of the echelon with the signal ”l am going forward" . 

When the beset vessel has to be scraped off, the 
captain of the latter must carefully watch the operation of 
the icebreaker in order to be sure that he did not pass m 
the favorable moment for advancement* If this moment is 
passed up the icebreaker will sail forward and toss tm ice 
from its propellers, with which the ship can be pressed in 
again. The machinery of the ship must be kept in full xsafti- 
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readiness and give insed lately full speed forward, since the 
stern of the icebreaker will pass only on the forward speed 
just to the middle or the bow part of the scraped off ship. 

If the scraping is taking pi&ee in heai ry ©aspect ice condi- 
tions it is advisable that the js&chinss of the scraped-off 
vessel begin to move forward ahead of the above indicated 
moment. In such case behind the stem of the second vessel 
there is free water or fine crushed rarifled ice* it is 
recommended to back up slightly, so far as possible, so that 
after sue passing of the icebreaker carrying cut the scrap- 
ing operation there should be- m little crushed ice as 
possible in front of the vessel* 

iahen navigating in the ice-filled areas, it is very 
important to watch carefully the condition of the holds and 
water drains* Ho later than each hour on the hour. ahgcn1 A 
i check and see whether water appeared in same and whether its 

level had not been raised, if the ship is not water tight. 

independently from these regular observation© each 
I time when the ship strikes against the ice, especially in 

I the bow part of it, one should carry out additional invest 1 « 

| gat ions in the holds and the water channels* As soon as the 

water appears there or its level has risen, immediately one 
should find the place of damage and take measurements toward 
its elimination. 

in the history of Arctic navigation cases are on 
record when because of insufficiently careful observation 
of the water level in the holds and drainage grooves proper 
measures had not been taken at the right ti WJ and this led 
up to grave consequences. If we do not watch the drainage 
grooves, the sudden penetration of the water in the holds 
because of the ice injuries, can fee detected only at the 
tlw where its elimination is already impossible. As a 
result of this the ship m . y sink near the icebreaker even 
Chough it has at its disposal powerful mmmm for el imlnati 012 
of the infer, if the penetration of water is detec ted in "due 
time, the icebreaker can offer assistance to the ship or 
will take it in the port for repairs. 

i The captain of the vessel which went through any kind 

! damage which had caused the inflow of the water, must 
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immediately repart to the captain of the leading icebreaker 
fetich the signal semaphore or fey radio* 

In sailing through the ice grits or slush om should 
pay especial attention to the kings ton valves * If they are 
packed with Ice one can have the overheating and leak of 
the coolers ♦ Therefore the kings ton valves must be cleaned 
in proper time and the cooling units must be drained* 

Regardless how the computation of the trip is made 
art board the 1 c e o & whe* r and the observation of the o laces 
in the echelon, and all the ships get from the icebreaker 
coordinates of the place where the ice conduction is 
terminated (if it is terminated at sea or in the conditions 
of poor v j.s xfeXl 1 ty } the captain of each ship must figure in 
hlz own way the range or niB trip* Tm place whens the lee 
conduction ie terminated, which the captain of the ice- 
breaker reveals, is called the control place. 

Cases are m record when a ship stuck in the ice and 
losing its contact with the echelon, could not eomunieate 
to the icebreaker its coordinates , which had greatly compli- 
cated its search. 


The lee conduction both for the icebreaker and the 
guided ships Is essentially a case of maneuvering In the 
most complicated, varied and unexpected conditions. For 
this reason one cannot recommend for each possible contin- 
gency an exhaustive set of advice* However, above we have 
analysed the basic conditions for the safe sailing of the 
vessels behind the icebreaker. A strict observation of 
these conditions will contribute , to a high degree, to &he 
success of convoying. 


s^gU.aa 37 . mreeUna the gr*igi t i,-Carrying 
Vessel While It .Sails on its 
0%m Through the Ice. 
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An independent calling of the freight -carding ships 
Ifi the i-o# © •. j rvB i t .1 on is effected chiefly in toe fail and 
spring s«e^as # and 5. o the Polar Seas also la the susaier- 
tt&e* In doing so and fey the ee&eure of acei^ulatioa of 
the experience to navigation through the ice, and with the 
improvement of the ice service arid weather nerviee in 
connection with the use of the airplane reconnaissance of 
the ice aaaaea a*'?d construction of solid vessels especially 
adjusted for Arctic navigation, the independent navigation 
of the freighters io the ice areas develop more and more 
effectively with each passing year. 

When sail log. in the ice conditions ,„tfee jlelay^.eanpot . 
he avoided, and far this reason the supplies of grooeriea , 
luferlcaRts, fuel must fee increased fey 20 to 3Q£ over the 
ordi nary sup , ? I ice * 

?or- sailing in the iss fer a period of two to three 
&&nths a four^acmt l*s f food supply is considered normal. If 
one has reason to expect the ifeillty of win taring over 
in the ice, the supplies should fee increased for another 
ten to twelve isonths, in addition. Quite recently the 
freight -‘carrying vessels, as a rule, are provided only with 
the current supply of groceries, while the winter supplies 
are feeing Kept on hoard the Icebreakers and are distributed 
to the ships m the occasion m& arise. 

Before the freight -^carrying vessel l# released for 
Independent ice navigation the captain must obtain exhaus- 
tive 1 nfomatiem on the impending ice and synoptic & Ituat lop 
m the navigational area®, as well a® in the adjacent 
regions . In the process of navigation he mu & t carefully 
study the actual situation and take note of all the changes 
deviating from the pragnoetieetloo* To offer exhaustive 
indications bearing on the tactics of independent naviga- 
tion of a f re igfct-carry ing chip in toe ice conditions, in 
view of the explication and diversity of toe situation 
la quite impossible. Here we shall present only the baale 
reecmendatlnna which the captain will find in the Majority 
of cases useful in assisting hi® to find a get-away from 
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the adverse situation and to deliver hie ship safely to the 
place of destination. 

&& the ship approaches the zone of the probable edge 
of the ice, especially in fog, snowfall or in poor visibility, 
it is necessary to reduce the speed to the lowest one and 
be ready to fully d&ck up . The large tonnage and loaded 
ships are advised to lay on a drift course or cast anchor 
up to the improvement of visibility. In doing no one has 
to consider that as a rule the lee aide edge of the ice is 
sharply bordering on clear* water, and the weather aid** v» 
the contrary, is' cUf fused and covered for a great distance 
with, sisal 1 debris of ice. 

The selection of the easiest way to follow in the 
lee -locked areas depends upon a whole series of condition© 
and, in particular, upon the well organ lead observation on 
the condition of the lee. Observations made on the ice 
conditions, basically are .made from an elevated spot of the 
vessel, from the upper bridge, from the mast top, from the 
crow’s nest. 

h& the ship approaches the edge of the lee the 
captain from the mast top must carefully survey the expanse 
of the water covered with it* in order to select the place 
which is the most accessible for the entrance in the ice 
locked area. 

In homogeneous ice masses it is the most advisable 
to select such places where the ice is most rerif led or 
where cracks, puddles, tidal leads, shore leads, etc., can 
be spotted, aometissee the tidal leads can be observed in 
the center of extensive fields or large debris of fields, 
alongside a fine crushed continuing lee of ten balls is 
located. In such a case it is nut advisable to enter the 
tidal lead, since at the moment of the Ice and compress ures 
of same the ship can be damaged* Is these conditions one 
should enter In the continuous, yet fine crushed Ice. 

If the ice l& compact and clean then with certain 
experience om can gudge by its shade about its solidity 
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a position which is the rao&t advantage ous* for 
entering the ice field « 

,4'i® should in proper iim® th» mechanics! 

installations. Quit# £**gtteatly it so haptened that long 
time before the entrance in the ice* when coming across 
with the floating »ad poorly noticeable lee slabs th& 
bottom Installation nta folded tmder the hull ana 
out of ecsaalsslOB* while the rotator of the broadside wag 
chipped off. Then all the water eliminating means should 
*»«*<»& available ana luiljf reedy for operation* with 
preparation of the $wlek action cement, planks* cross- 
pieces and other rnmm wed in filling the breeches . 

It is also advisable sUs to have ready t4*® 
stern one ur two ice anchors or kedg© anchors* with 
attached colic of sellable steel cables* set op o» the 
ss»»t top an oheweatloa pmt with the east experienced 
signalmen. Their duty will he to continuous ly watch the 
condition of the ice sower along the sours* of the vessel 
ana report o?i the results of their observation %q the 
eomanding bridge. It la most useful to establish a trim 
on the stem. This will redwee the risk of the breakage 
of the screws and rudder- 

A& the chip climbs on tbs surface of the lee one 
should pass the werd into the engine room insisting on 
readiness to change the speed* and also to check on the 
condition of the kings tea waives. la order to avoid injury 
to the front part of the ship* one aust enter the ice with 
a clow ©peed* bringing the machines to a halt sad proceed- 
log only with the forte of iwrtia* and only, aeon enter- 
ing the sea ice* to gradually increase the speed* in 
considering the solidity of the hull of the vessel and the 
conditio^ of the lee. 

om should eater the icefield as far as possible* 
under the right angle* la order to take the impact not with 
the check portion of the hull* but with its mas t solid part* 
- the stem. It is especially important when the edge of 
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ioe becomes solid and also when waves are earning M the 
side of the free water to the edge of the 1 *'®* 
wind and heavy bw« 11 it is not recommended at all to enter 
ttm lee side edge of the heavy ice* 

If there is no means of bypassing the ice and pr<-»- 
„ eed t n& through free water or a weak lee, the captain most 
^'^eUafefe inf oration on the fact that the lc® is 
nSblf fof h!s shi^ and the impending weather forecast 
contains no threat of sharp deterioration of the * 0 ® 

_ * Ju,.—. A. 

£.4 x 1*14.6*. v» Jw'-'ii » 

At a visibility of five ZZ 

dent experience of the captain the condition o* «*»*> ^ 
can be correctly evaluated within the 1 unite of up to ten 

CSbJ.e lengths . fvt s “■* ;. - „■ ._ 

* br Btti even the rarlfied Ice appears fro® the eommandittg 
totdSf of the vessel, compact. The Ice with its hanks 
appears compact even from a shorter distance. Fro® tne 
top Of the mast the range of the correct evaluation jf W 
ice condition is increased aw almost twn.ce. Fox a ^ore 
precise determination of the quality of the. ice s set w. 1th 
along the course, one should compare it wx-h the ice 
properties of the one that had just beer, paeeea through, 
and" is left behind the stern. A considerable accumulation 
of ic« should be bypassed (preferably from the lee aide)* 

It is advisable to have the freight --carrying vessels 
when sailing independently, run through shore leads and 
tidal leads* However navigation in the coastal tide leads 
andetoSleede as it had been already said, is eonneetea 
with has&rds, 

dm should carefully consider all the important 
deviation® of the ship from the port, so that one should 
not lose its general direction. 

If the ship got stuck in the ice, hut there is a 
basis for assumption that the impassable %om is not exten- 
slve one may attempt to force it. For this purpose of»e 
should depart by back run to Bom distance from the obstacle 
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( from one to two lengths of the vessel) and, setting the 
rudder forward, give the forward run, and attempt to over- 
come it with a short danh. If this fails to take effect 
or if the condition of the hull does not permit it to resort 
to such a move, one should look for a more passable ice, 

When moving backward one should direct the ship through 
the broken-up channel . In the case of single propeller 
ships tine turn always tends to deviate in one or the other 
side, depending upon the turn of the screw. In this case 
ons osnasv operate with the rudder and it should be kept 
in a straight forward position. 

b'hsn entering the ice field one should keep in mind, 
that if the forcing of the Ice will exceed the power of 
the machinery, one should nj-ove cut fros* i r*& wi tt* i is.<^Lr 
runs. But to get out of the ice locked area s asset!- --as it 
is very difficult, and one should not figure that when the 
.rudder is set to the side, the ship can deploy f or the 
reverse course and thus again come out to free water, k 
two-propeller ship can get out from the ice entourage 
easier than a single screw ship. The single propeller 
vessel, due to the tossing of the stern while backing out, 
and when the rudder is set straight, will airtimes get 
pressed on one of the edges of the channel and finally it 
can get out from it and cut in a new trace in the ice. For 
this reason the single propeller ships should be let out t 
from the ice at a slow speed by taking into consideration 
that the maneuvering in the ice differs considerably from 
maneuvering in free water due to the quick * dimming** 
inertia of the vessel, absorbed by the resistance of the 
ice. The maneuverability of the vessel during operations 
in the ice is considerably reduced, while the diameter of 
circulation is Increased. 

Besides this, one should further stress that when a 
©ingle propeller ship is removed from the ice entourage hy 
backing, the rudder must at all times be kept In a straight 
position. Even at a alight deviation from the diametrical 
plane of the s?hlp the Injury of the rudder or the folding 
of the rudder rod cannot be avoided. 
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0 ^ rat vigat ling i m a water area, 

it .u necesi^r^ to iriere&ee t h« draft or the vess«l to its 
(.fill in all th® ballot i&aku } arid ever* to provide 
the trio on the bow* Then in esse of grounding it will be 
sufficient** merely to euap oiat the fe*ua«t water from the 
how b&riks, ft&d then the ship **111, with the reverse sieve ~ 
g^t off the eteal, if the grounding too& place from a 
slow S;p&#4 

ir 5 or-dsr w kuep the n*<» far 'on 'the 

grouadj. the auug&lnery as it proceeds along the chore, mast 
•>peretc at a slow $ read nr 'by Jolts* Joe should use the 
run or aNN&luei speed «iw$4 for a very ©tort tlsit, upon 

which the aftehinery stc^a f mnd toe ship will proceed bp 
inertia* H^Wfi such. & maneuver ea& ha practical ly 
earned -jut m a short complicated sector of ttie trip. 

However, if the cor^ Heated conditions of aavlg&tion 
i%fid the rest of the ground of the vcteeel #0 a shall oa place 
ere possible on a considerable stretch of the course, al#o 
other arneur** of precaution are he lag takea* i« 
particular at the hp-pas&iiag of the heavy lee f ields bp the 
ccestgl tide leMe, sometimes the anchor is e&at with a 
thort i#*igth of the anchor* chain* V ith the shallow Log of 
the water the each or will jatiek In the ground a«4 thus it 
prevent* fro$i coming close to the bsgmK * 

Mt the present tliae $ hio -method is used or? rare 
oeeas i oca * In the first place whan ceding aero®© a tank 
or a steep precipice the mU/ m$ stay on its »a anchor 
or have its hull injured. In the cesar. 4 place at the 
present almost ail the chips sailing in the ice c^dltions 
are equ.Lp.pa4 with echo scund ana at any grourtd* with the 
eme&tlae of the liquid silt (In which case the echo scums 
do#§ not give precise i^4Lcatiou§), the ship** captain earn 
get timely infumatk-m about the decrease of the depth. 
Besides this the cast anchor and the anchor chain increase 
the resistance to the ceiling of the ship, a**4 to a certain 
degree , deteriorate© it© Jumdloeca • 

The &&&t complicated should be co^idered the ice 
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without shore .Lead or tide lead la eaae of an 
Independent sailing ;>f a freight "-'-carrying veesel* If the 
situation is explicated that extent, that the ship with- 
out jolts and forcing of the ice is not :ui a. position to 
move ahead, it lu beat to stop, lie on the drift and wait 
for improvement of the lee situation* The forcing of the 
ecaaide-rabie surfaces of the heavy ice is always connected, 
in the case of a freight carrying vessel, with the danger 
or the injury to the hull, excessive waste of the fuel ami 
I! fresh water* one should hack, up to the distance of one or 

s ' two length© of the ship’s hull and with full ©peed, ahead 

break through the ice. 

from the blows at the ice the rivets get loose and 
sometimes fall out, the seams null apart, the plating of 
the hull is pressed in, the hull starts to take in water. 
From ptarerrua biwg and concussions the ships 5 isecwa&l-Ssi® 
deteriorate , both the boilers and the navigation instru- 
ment# * In no case should one break the ice banks with full 
s peed * They should be bypassed under all c ttrnm^ tances- . 

It is not advisable to lead in the ice locked areas 
the unloaded freight-carry lag vessel, oioce the propeller 
screws and the rudder are easily subjected to injury. 
i$ecides thf$ the unloaded vessels are in os session of a 
esiSil inertia, powerfully at the fg.ad and are steering 
badly * 

on approaching another afci r stuck in the ice, on© 
should be exceptionally careful . If the le© around the 
standing vessel is broken up, then usually ice slabs are 
grouped around the aide and at the impact with cheek agais&t 
large ice mourids the a;: ,.r oachlng veeeel will unexpectedly 
be dashed to the side. In order to avert; dsumage in similar 
conditions one should approach the ice under an acute angle 
a od possibly with a slow speed. 


Section 36 , Towing of the vessels « 
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Oaring its- ©osduetioa t brougfr the lee the ship can- 
on* always follow the icebreaker oa its own power* Ttot ^ 
takes place in camlet loo with t he heavy ice situation , ^ the 
drift of the ice naesea or compression of the channel, lala 
out by the icebreaker, at the unsatisfactory tactical 
condition of the ship itself, ia particular, insufficient 
nower of it© iSachinee # weak?>e&& of tue huxi, rudder or 
propel lerg the presence of ice injuries incurred, during 
navigat 1 on , etc* 

The & having of tne arcund the ship is not highly 
effective in such conditions , at*ct frequent iy is cy^usw*^ 
merely to the loss of time and the unproductive waste of 
fuel/ Evan though in the case of the icebreakers with a 
vessel in tow, the j^ne-uver l ng and eff .texesiey s*f coera— - 

txnn in the *ce settings are sharply reduced* 

However, there is m; otacr way out , ana the ship 
c jnducted through the ice masses ;»*ust be taken in tow. 

it has been said above that at the cypress ion of t he 
ice aaaaea or at the passage through heavy ice and ice 
banks , when the channel laid out by the icebreaker is 
packed tight with the ice, the icebreaker must tak* each 
shis of the echelon in to%? and lead thess through short 
distances* The distance of &uch conduction^ in each parti » 
cnlar case de?-ends upon the ice situation that easie .into 
being* If the heavy ice masses continue through a long 
stretch, the icebreaker takes the vessels' in tow far a 
distance of three to ten mllm. 

then the icebreaker tows the stupa in a certain 
order through the heavy ice masses the towing of two ©hips 
will cause the icebreaker to spend two and one •half tlaae 
as long ae when taking In tow only one vessel. For eendue- 
fcion in tow of three vessels, the icebreaker has to use 
f:>ur tiaae as much tlna ae when conducting one veeaal in 
tow . The conduction of ehlpe in heavy ©cetera can be 
considerably expedited by an auxiliary icebreaker, suffici- 
ently ^owertul for the Job to overcome the ice and to tow 
the freight' •carrying ship® . 
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In the ic© crust of the autumn formation covering 
large sre&s of 'the sea, in favorable weather and at good 
visibility the towing of two vessels simultaneously is 
suite advisable, since It will expedite the conduction 
twice to two and one-half times in comparison with the 
t owing of each single ship# In the ice cruet conditions 
the icebreakers, in possession of a large reserve of power, 
can sustain equal sailing speed and straight -line run ana 
in case of necessity, also to make diagonal turns » 

»<«* tihp# reason g iraultaneous towing by the ice- 
breaker’ of two ships in practiced in the ice ^ conditions of 
the Bay of Finland, and in the other basins on those par^s 
of the year when the expanse of the water is covered up 
with the ice crust type formation of lea. 

But Simultaneous towing of two ships by^tho ice- 
breaker Is not profitable in all conditions • oo, for 
instance, in light and ocercact ice crust masses and in a 
wmv young .Ice up to Vj era thick the channel will promptly 
fill in after the icebreaker and the ships With weak 
raa ch'ner^, cannot proceed . Thus the icebreaker was forced 
to take them in tow, one after the other, for^ five, ter. to 
fifteen miles (depending on the drift of the ice aou the 
s pec if 1c # 1 tnati or? ) . 

For simultaneous towing of two well-built ships not 
oyer medium tonnage, while one of tbm (or both of them) 
must have the ballast, The length of the towing cable 
should not be in excess of 100 meters. For a better steer- 
ing capacity, the ballast vessel may be taken by the ice- 
breaker at Its stern dugout, however, not too close, but 
with a clearance of about JO to 40 cm. The entailed ship 
is towed by a cable attached to the stern of the first ship 
to the bits or to some other parts . If at the end t&ii^ ot 
ship there is no towing cable * two ^teel (3 saoorxng 
cables can be used for t owing. 

The speed of the towing in ice varies and depends 
upon the quality of the ice and the method of towing. How- 
ever, in the majority of cases it Is not over six knovS. 
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^Tbe sailing speed at the simultaneous towing of two 
sfexps iti the ice is usually four or five knots* ThM machines 
on t he towed vessels mmt be in full readiness to give, by 
the first signal, the necessary speed promptly* when the 
cables are overstretched and when the threat of their shear- 
ing becomes evident, the ship works with its own machinery 
(according to the best judgment of the can tain)* 

Sozaetiraes simultaneous towing is practiced by the 
icebreaker of three non -automatically sailing barges, ouch 
a towing is possible in compact, -smooth and even Ice n ?*»?«*• 
oondltiuus , up to 10' em thick ' (if" there is no pack, strati- 
fled^ ice which is formed during heavy wind Severn the shift- 
and cl i.stbiiig oi tn® lie Ida , one ■upon tiic other)* The 
ships are overcoming the whole xce and arc following the 
icebreaker outside of the line, if the channel is cosapres - 
j^ed by a strong lateral wind, forming the peaks of the dam, 
which is impassable for them. 

In especially heavy ice conditions Quite* frequently 
the conduction of one vessel is practiced by two icebreakers * 
In this operation the wider and more powerful icebreaker 
lays channel in the ice , and the second Icebreaker 
takes the ship in tow by this channel. 

The equipment of the icebreaker is adjusted for the 
towing of ships * all the icebreaker a have the towing 
winches, felts, cables and other special equipment . on 
board the majority of heavy-duty icebreakers in trie stern 
part of the ship especial swallow is cut out for the towing 
of the vessels at close range, together with solid fender?* 
As a rule, & powerful automatic towing winch of the ice- 
breaker with one or two drums of varying diameters is 
placed or. the stex*n part of the upper deck* As it had 
been stated above the automat of the towing winch during 
the towage in the ice, especially heavy variety of ice* is 
not uaed, since it was not calculated for powerful stretch- 
ing and the jolts of the towing cables * 

A steel towing cable of ©special manufacture is 
wound on the drum of the winch* The thickness of the cable 
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defends upon the tension effort of the towing (tinea ox ^ 
icebreaker. The most frequently steel cables are oseu on 
board the heavy-duty icebreakers, wxth a diameter or x^Q, 

175 and 200 m* 

In the presence of the towing winch with two dru ® &, 
the icebreaker Is provided with two towing cables of , *ary~ 
1 * 1 ® sj&es, In accordance with the drums of bn© winc*i. * ‘ * 
instance, on board the icebreaker "EXBlHSfAK'W*- one 
drum is calculated for a towing cable with a diaaefcer oi 
150 mm, and the other to that with a diaraeter of 200 aas. 
j« eaall ships with a relatively light^iee situation j, ire 
thinner towing cable i» handed while Jtarg* 

si^e ship in heavy ie© conditions the larger diameter tenv- 
log cable is used. 

*nu^ 4-,-v^j-i n«» ^§j hh fi ic© aesmi 1 fci oos is possible on St 

cable over 50 meters long, on a cable shorter than 50 
mter® and tied closely to the stern swallow oi the Ice- 
breaker. 

f£he advantage of bowing on a long cable consists in 
the fact that It reduces to a certain extent the danger oi 
collision between the towed vessel and the icebreaker in 
case" of a sudden stop of the latter. Besides this there is 
Xess danger that the ice blocks east out with the propeller^ 
will cane under the stern of the icebreaker causing damage 
to the hull of the towed vessel • The deficiency of the tow ~ 
i ^ on a" long cable is the increased resistance of the 
towed vessel since the channel laid^out by the icebrea^,e-t 
is ruled with debris of the ice. if the edges or the 
channel consist of the compact heavy Ice. in which the 
freimt-carrying vessel cannot enter, then In the esse or 
a sudden stop of the icebreaker the contusion of the vessel 
is unavoidable. When towing in the ice setting on a long 
cable th© yawing properties of the ship increase, it 
undergoes an impact with force against the edge of the 
channel and is subject- to dasustg© • Besides this the towing 
in the ice conditions on a long cable Is exposed to the 
risk of the shearing of the cable (if it gets stuck xn 
the lee ) * 
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Tm timing m a long cable applicable mwn there 
is no expression of the lee and the nature of the latter 
makea it possible for the ship to follow the icebreaker in 
a straight line charms!, without sharp turns* 

Practically the towing of the vessels on a long 
cable is effected only in rare cases : if as a result of 
the Lee damage or other Injuries the ship lost its capacity 
of following the icebreaker; if due to the insufficient 
power of the isuhlnes it cannot call iuid©*>ena©r*tl:f even in 
the weak, scarified ice* Then this method la -used for push- 
ing the ship through the heavy accumulations of ice on 
separate, relatively assail sectors . Such a method of tow- 
ing is used also in those cases when the icebreaker has no 
3twi’« swallow for the conduction of iher v©wj&© 1& in solid 
ice. In doing bo a m tsay figure that in ease the speed 
of the icebreaker in reduced, the ice will hold back the 
lowed vessel, and prevent it from coming to a blow and 
damage caused by collision* The fowecl vessel must, in such 
a condition* be steadily ready to give full s*.ee& backward 
in order to destroy one * a own inertia in case of a sudden 
stopping of the icebreaker. 

At the towing on a short cable Um ship is exposed 
to greater danger of being subjected to the blows of the 
lee blocks, cast out by the propellers from under the stern 
of the icebreaker. khan towed on a long cable this danger 
is less real* The speed of the towing on a short cable, as 
a rule, is somewhat greater than on a long cable* The 
captains of the icebreakers usually avoid tawing on the 
short cable and resort to this method if it 1 b necessary to 
lead the chip through a channel densely packed with Ice, 
providing the tract of conduction through the ice is short* 

The mm% widely prut iced towing In the ice l& one 
at cloae range. If the icebreaker has a good stem sw allow 
(Figure 5&)p then with a successful coincidence of the 
height of the stem of the icebreaker with the bow section 
of the tewed vessel, further at relatively assail tonnage of 
the latter, ami also at tightly selected boat slings and 
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the tow rope# this can b© considered the beat and the 

safest* 



iiSCi JVt’ J I «,■ . CSs. w- ««t A.;l ifctwfj, 5 i-.ti ’& jib ^ 

considerably imn the risk of snuffer rag d&mge to the 

oov portion of the mill frost the ice blocks e ast off b:, 

the prcpeliere of the iee&reaxer. the tee bi-ocka l*rc« 

underneath the hull of the icebreaker and trm under its 
:- 0 relieri are oast stlo ag the sid£g of the vessel, 

frequently not even touch nig it*. 

However even th.vfs method if toning vetj^eis o; ihe 

lee haa c-r#e;it.lal tfef ie landed , and is used for this rees on 
.Oi ly i:\ tixtwu® wt jen there L* no other oossibility 

- r aofidacf iag the * 

- her; towing toe 3^: *.-*. &t> el oise. range (e^.ociaiiy 
those overloads a and of great t^anege) the icebreaker 
Jn>se$ Its bandlngga, and the b$m-& vessel itself luaea its 
ower -jf steer lug* The icebreaker at its triy through the 
icc locked areas frequently is exposed to yatriag; at the 
slightest deviation frcKi the coarse by the icebreaker tiie 
tc**ed vessel becomes a huge rudder In regard to the tee- 
breaker, which mill eocetder&bly inerea&e each sceh devi- 
ation, prewvtiiag the icebreaker to return to its proper 
course* 

if the stern of the icebreaker is- pua feted off #kcs« ~ 
lively fro&t it© eouree, the towed venal may slide oat fro?* 
under the n$&m shallow of the icebreaker and, laying itself 
with its cheek against ite rear quartern, can itself be 
damaged and cause damage to the ieetmtir* This ie the 
reason the feeing. at eioae range is canal Xy executed aueee*#"" 
fully arid for a relatively long period of tiae in the smooth 
lee, where the icebreaker in almost free from yawing, and 
also tw the channel laid out i« the heavy .Ice which mskeE 
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the yawing of the icebreaker difficult. 

The icebreakers mrk&& by heavy tonnage and excep- 
tional length haw the best steering at the clow range 
towing of the ships of medium tonnage. Bo, for instance, 
among the number of the ffeviet icebreakers, the best steer- 
ing capacity when towing the ships at close range have the 
icebreakers of the type M X. SEALIM*. The ieeb 0 r 
type or are' being steered with more difficulty, 

while the icebreaker of the type is the worst. The 

siiiailer is the water displacement of the icebreaker, that 
:smeh more difficult is for same to lay a straight line 
channel in the heavy ice masses. The icebreaker with a 
large water displacement, on the contrary, breaks through 
a straight line channel in the ne&vy ice. and «o«*e«ue*:tly , 
iz 1.3 exposed to yawing to a lesser degree. 

The towing at close image of the large vessels, over 
the tonnage and length of the icebreaker, is very difficult 
and frequently impossible, since trie icebreaker loses its 
steering capacity in this ea&e. The lateral machines are 
not of assistance at ail times; in spite of their work and 
effect of the rudder, the icebreaker will slide sideways. 
i\t intensive yawing of the icebreaker the stem of the towed 
vessel jumps out from the stem swallows, or, still staying 
la it, but having deployed under the angle of about 40 *-* to 
the diametrical platform of the icebreaker, presses with 
great force the hull of the forecastle in the angle {rib} 
of the ©wallow and causes an injury to the icebreaker by 
having the plates broken through or crocked up (Figure 57 } . 


Figure 57. Injury to the bow part of the hull of 

the vessel and the stern swallow at the 
towing by the Icebreaker at close range . 


Powerful yawing .is taking place quite frequently li- 
the fine - or coarse crushed compact ice; the icebreaker 
from the Impact with the cheek against the ice, is tossed 
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a leeways , while the t owed vessel pushes it at that time 
and increases the yawing, a© stem of the towed vessel 
may jump out from the stem swallow also in the moment of 
a sharp stopping of the icebreaker or slowing down of its 
speed. 

then the icebreaker, Xu order to get off its place, 

?*«**&, -i <-«t f sc? a& k'jf* 

WW ^ ***■*’ J ^ --O ^ "W 

damage to the stem of the towed vessel agahsi the stern 
aw&li ow, and of the rudder and propeller - against the ice . 

khen the towing cable shear® , and so also the slings, 
and if the towing cable is unreeled from the drum of the 
winch, to which it is mm attached* when being towed closely ? 
damage to the bow part of the towed vessel arid the stern 
part of the Icebreaker, are also possible. 

hhea towing closely, it is not always possible to 
effect a close touch of the stem of the vessel and the bass 
of the icebreaker's stern swallow, ©specially in the case 
of the ships with heavy contour . Frequently between the 
buffer fender of the icebreaker and the stem of the ship 
being towed, there is a clearance of 30 - 40 cm which 
contributes to the yawing of the towed vessel* 

In order to control the yawing of the icebreaker, 
it Is necessary to operate almost without stop with the 
changing speeds of the machines. This calls for a consid- 
erable tension and effort on the part of the ship's crew, 
and especially on the part of the engineer’s crew . 

Sometimes for reducing the yawing of the icebreaker, 
resort, is made to the assistance of the towed vessel, on 
which upon signal from the icebreaker the rudder is 
shifted to the required side. At this time the Icebreaker 
keeps its work with its own machine* However, such an 
assistance usually is insufficient, its effectiveness la 
slight and does not produce any noticeable effect toward 
the correcting of the icebreaker's yawing. 

■men the ship is towed in the stern swallow of the 
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icebreaker a& the result of yawing cm the tow eaoie aou 
tor* vflnah considerably larger tensions originate tmn at 
tonus on a loag or short cable* For this tesMou quite 
often tl*e winch does &ot hold, out the s tre ichir»g of the 
to® cable and arbitrarily drops It, m spite of the 
property functioning e topping device, therefore when ^ 
toeing at a close range, the tow winch should he assisted 
by some add it;, one 1 device, for instance, Bull! van eto^ner, 
etc. 

One should not permit the toeing nr tn%? vessel in 
kbe &tem swallow of the icebreaker if th® lendercs tne 
towed ve^ael as*® beio^ or above the a tern deck of the ice- 
breaker (Figure >9). This t&re&tena with the shearing ^of 
the t'-iw cable or a flogs lad through the tow ear-ring of 
tm icebreaker mu the fenders of t-h* towed vessel since 
the tow cable or alinga operate in such a case for shear- 
ing, forming at the ring an angle up to b0~. _Be&ld&& this 
In such conditions the towed vessel cannot reliably and 
'irmly continue to stay in the stern swallcm of the ice- 
re&ker s&ic£ la Jumping out even at the slightest yew mg 


,f the latter* 


iiisuoaitioa of the feiwslers of the to-wed 
vessel below the stern deeic of the toe- 
breaker * 

ZiisaszJii 1 

Pis nos It ion of fenders of the t-owen 
vassal above the icebreaker* a a tern 

deck • 


iheo towing the vessel in the stern swallow of the 
icebreaker in heavy ice conditions, which the i eebreaker 
can overcome only with difficulty, the towed vessels tt^on 
the signal by the captain of the icebreaker gives Its 
mach-,oe full speed forward, which frequently contributes 
qu 1 te p os 1 1 1 ve re s ul ts • 
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By far t he worst situation develops when the ice- 
breaker and the tow-eel ship framed in its stern swallow, 
get stuck in heavy ice conditions . in order to get out 
from the predicament, both the icebreaker and the towed 
vessel must give full course backward. However when back- 
ing up the Icebreaker presses hard with its stern against 
the stem of the towed vessel * In spite of the heavy buffer 
fenders, which are fixed in the swallow of the stern, the 
s tea of the towed vessel can bend, while its rudder and 
propeller may break from pressure against the heavy lee 
under the stem. Each damage happened quite frequently in 
the practice of the Arctic navigation • 

In order to avoid damage, whenever being pressed in 
such a position, it is most advisable to resort to the 
assistance of another icebreaker, even though it would be 
necessary to wait for it quite a while , If it $u impossible 
to call out another icebreaker for assistance, one should 
try to 0B% loose, by starting to work cautiously with the 
alternating runs of the machines, making an attempt to wash 
off the ice with a stream of water from the propeller of 
the icebreaker and the vessel, as the first move in the 
operation . If this does not help, it is necessary tu drop 
the tow cable and the icebreaker should make an effort to 
advance without the towed vessel. 

In compact, smooth, even surfaced ice locked areas 
30 to 30 om thick the icebreaker does not yaw, m a rule, 
and leaves behind it a straight line channel . In each 
conditions the icebreaker with the freight carrier* towed 
In the stern swallow, proceeds almost In a straight line. 

If the icebreakers, especially of the auxiliary and 
the port type, in which there Is no -stern swallow or the 
swallow is so small that the bow of the towed vessel can- 
not be taken in. In such case the towing at a close range 
is not advisable. 

Inhere is another method of towing the vessels by the 
icebreakers - pulling by the tow winch. This method is 
used when the icebreaker, upon forcing the lee banks or* the 
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ice covered up with a layer of unm , packs the ice grit 
mass, mixed with snow* through which it -can pass alone, 
hut cannot guide through the ship. The pulling by means 
of the tow winch is resorted to also when one takes the 
ships through the embankments of heavy compact Ice. 

The icebreaker peaces on the tow cable to the 
conducted vessel and, on it© further trip, releases almost 
its full length from the winch. Stopping, thereafter, and 
staying on the same spot with the machines, t km icebreaker 
operates with the tow winch and pulls behind it the 
conducted vessel, which gives full ©peed forward with its 
machinery , an aid to the tow winch and the icebreaker's 

ms&rtht ofjig r 

The method of pulling the vessels with the aid of 
the tow winch cannot be used In cases when the lee is 
solidly packed in a great depth and when the icebreaker 
cannot push it apart on the sides. If the icebreaker, upon 
casting the towed cable and releasing it will proceed for- 
ward, between the conducted vessels arid the icebreakers 
a solid ice cushion will fom. It will not permit the 
icebreaker to pick up the tow cable and approach the ship- 
even while all its machines are backing up with full speed. 
In the case of a heavy compression of the ice, or when a 
tortuous channel is left behind the icebreaker, the towing 
in the toe conditions is except ionally difficult, and some- 
times even impossible. 

Both the icebreaker and the ships conducted by it, 
must at all titles be ready for the towing. As we know the 
Installations and supplies of the icebreaker provides for- 
towing and is prepared for same, on the other band the 
freight -carrying vessels conducted through ice fields, 
must get ready for a thorough and timely towing. 

Before all, it Is necessary to hoist the anchor on 
the deck. This should be done for the foil owing reasons; 

independently from the towing the anchors may 
be injured by the underwater ice blocks and the ice 
masses which stand ribwise at the stem* gthls 
especially applies to the ships, on board which the 
fenders are fixed closely to the water line. 
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the icebreaker upon approa chxng for the east- 
ing of the tow cable with Its stem portion to the 
hoi of the vessel, can easily injure the anchors 
ana fenders of the latter and sustain injury to 
its own hull; 

one should heave the anchors on the- deck also 
its order to relieve the fenders under the towing 
slings . 

' J+a 1 VDXV a. '-'A- can.*,*, jjkp » mav -*■ -J-M i©» 

conditions, the heaving of the anchors to the decks is on 
its own merit a fairly complicated operation requiring 
considerable period of time* It is especially complicated 
when there is iiorofr and utter cargo ot» tte Oeek, which 
will interfere with the operation of the ship 1 © arrow, in 
such cases the anchors are usually not stored on the deck, 
but are removed to the rear part of the forecastle and are 
fixed in such a position on a keel mooring cable* However, 
such a fixing of the anchor?! should not be ree emended ♦ 

By sticking out far all the suites of the hulls, they can 
be torn off in the ice or cause a serious injury to the 
hulls of both the vessel and the icebreaker* 

The icebreaker n BHMAK n while engaged In the shifting 
of the vessels Indide the port, was chipping off an old 
ship* the blade of the admiralty anchor which was stowed 
on the deck of the vessel, abutting out of the side, got 
hooked up with an open searchlight of the icebreaker* All 
the anchors ana stoppers, the anchor chains of the windlass 
had been tom away and the anchor chain began to unwind . 

The icebreaker simply could not suppress the inertia, and 
dragged along the anchor chain with great force* As a 
result of this the aide of the icebreaker got a two-meter 
long gash Injury with the blade of the anchor* The 
unfolded three reels of the anchor chain sank to the bottom, 
and did not hit the right-hand aide screw by steer accident. 
And the screw all this time was working with full speed. 

tee can quite another example. The icebreaker m MMAK” 
was conducting the fully loaded steamship 
through the ice* On board the steamer the anchors were 
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stretched to- the rear part of the forecastle and mm 
hanging on the guides attached to its blades . during the 
periods of Ice shaving the icebreaker was pushed against 
the ship and the »ustor was torts off* only the spindle 
was left which hung under the fender on the anchor chain* 

In addition, also the icebreaker and the ship were damaged* 

One should not leave the anchors In the fenders, 
either* The anchor located in the fenders prevents the 
icebreaker to approach the bow part of the veweel in order 
to oast over the tow cable, and also to perform the lee~ 
s imvi ns rat i on® • 

In order to place the anchor promptly on the deck, 
it is? necessary even before setting out to active Arctic 
navigation, to be sure that the anchor- brackets (if they 
are not screwed) ar® well b»f*»sto«I© and can be easily 
moved* otherwise it will not be possible to promptly free 
tli© anchor from the anchor chain * In order to free the 
fender of the anchor chain, it should be released to such 
an extent that the anchor brackets should drop out of It* 
Therefore they attach om end of the steel cable to the bit, 
while the other end Is threaded through the brackets of the 
anchor. It will be turned backward through the flank of 
the bow of the ship and attached it to a bit. After this 
they again release the anchor chain, and when it is suffi- 
ciently loose, they lower behind the side of the storm 
trap or a us pens ion weight, from which they release the 
bracket connecting the anchor with the chain. 

In order to avoid dropping the bracket overboard, it 
is advisable to attach, it with a thin line before the opera- 
tion starts. Behind the anchor they fix the gasket, and 
placing on it the hook of the loading arrow, they raise the 
anchor on the defck. If the ice Is strong, one can advise 
to drop the anchor on the ice while attached to the rope of 
the loading derrick. Khen the ship moves forward, the anchor 
Kill be under the loading derrick and it will be easier to 
raise it on the deck. 

■m the how of the vessel on© has to prepare a suffi- 
cient number of the casting ends and steel cables fox* the 
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reception of the towing cables from the icebreaker • 
Spending upovi the method of tawing the cable from the ice- 
breaker reay he delivered either with a special bracket or 
with a bracket arid a block of the Hikol&ev system. In the 
first place one should free the fenders of the anchors and 
anchor chains ahead of the time and lead through the 
fender the steel cables in order to pass forward the tow 
rope* The end of the cable with the thumb knot is passed 
through the hawse hole and raised to the deck (in some 
cases provided with a block); and the other end should be 
wound with one or two turns on the drum of the windlass* 

V. mn the stern of the icebreaker comes close to the 
bow of the ship they cast from the icebreaker the throwing 
end of the cable for the reception of the conductor cable. 
On the shi.o the conductor cable is attached with a bracket 
to the strep, after which it is stretched in, with the aid 
of the windlass , in the fender up to %m arum of the wind- 
lass where it is taken up to the bull stopper, while the 
end of the internal side is passed cm to the other fender. 
Both knots of the strop frosa the external side of the 
fenders are raised to the deck, their ends evened out and 
attached, with large brackets, to the towing cable, which 
is flexed to the pivot of the bracket. In doing so one 
should see that the towing rope , east from the icebreaker , 
can be dropped promptly and easily. For this reason on om 
of the knots of the strop a steel conductor cable is left, 
which is loosely attached to a bit. In case it becomes 
imperative to drop the towing rope the bracket with the 
block is raised to the mm with the aid of a conductor 
cable. 

There is a^so another, more rational method of 
attaching the towing cable. The strop Is passed through 
the towing block, both ends of the strop are simultane- 
ously stretched by the conductors k* the fenders * On the 
deck the knots of the strop are tied among themselves by 
several turns of a strong vegetation rope (Figure 60). 

In order to drop the towing cable with such a method of 
attachment, it is sufficient to untie or cut through a 
manlia rope connecting the knots of the strop. 
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Pi imr© 6a. Diagram of attachment of the brackets 
of the tiding rope with the hemp flap- 


are also other methods of attachment of the 
toeing strop, so inserted for Instance, with the aidj^f a 
beam led through the knots (Figure 61} or of the 1 ar & v 
bracket* However# one should not recommend t tee methods 
since from tee excessive stretching of the towing cables 
the ends of the strep cut In th^ log# aud the bracket can 
lost its shape. 


Flaur* hi. Diagram of fixing of the strut, 
towing vessel with a log. 


of the 


IXxe to the yawing characteristics of the Icebreaker, 
the ends of the towing strop reinforced with manila rope, 
passing in the fenders of the towed vessel, are exposed to 
intense friction , are rubbed up fact and are torn Quit® 
frequently. The new installation of tm strop requires 
the stopptg of the movement and a great loss of time. At 
the present time on board the icebreakers they frequently 
oraetiee the more perfected method of connecting the tug 
with the towing strop. In place of the bracket connecting 
the end of tee towing cable with the ends of the towing 
strop a steel btoek (of the Mlkolaev system) is used, 
through the pulley of which the towing strop passes (Figure 
62). Owing to such arrangement the ends of the strop 
passing throng tee fenders of the towed vessel, are 
continuously in an Immobile state, while at the turns of 
the stem of tee icebreakers, the center of the strop is 
shifted by e pulley, ftitb tela also the uniformity of the 
stretching on the ends of the strop is secured. 


Figure 62 . The steel block of the Nikolaev system. 
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/Top 

/tUgfc 


- Vl«w from side. 


~ Blocks . 


jq boar-3 the vessel one should prepare a towing 
atroa ahead of the time, as it passes to the side of tne 
hie through the feeders, if the twin® cable » «»* 

*.*,_■■* t with an esp^Ci- 8 »i. s fcx*uj.-< a* a . a 0*1*5 u® 

i.'v«4» VU'W •- **-'"'«• ■‘"VM'. 

pares a mooring neek. 


Jti small freight -carry t«S vessels towed by powerful 
heavv-duty icebreakers In heavy ice cond*tion^, tha 
“ « ««- .r„» a »..««« Mil 

r.mW. 

objects . 


v,hen Installing the moorning one must see tte^ it 
no t be shorn at sharp angles of the tanks • v/oe 
Should not nertalt the attachment of the towing cable to 
the mooring bits of the vessel as Mil as to the windlass, 
since such an attachment during towage Ux tne ice eontU- 
tlooe ends almost always with damage * the hits are cut or 
turned out, the windlass breads or xs tort, oif xte found* 
t ion ♦ 


vhe;i towing the vessel In ramified Ice assses or in 
free water on a long tawing cable the attachment of the 
latter is somewhat easier; it can be attached to the anchor 
chain or to both anchor chains »f the amps, its du~ng 3- 
the stretching of the anchor chain must be picked up n°t 
2? ttSrtlSSSSa. but by solid stoppers, especially Inserted 
In front of the windlass. In order tc lxiereaae the resili- 
ency of the towing cable and in order to have it absort 
*ore easily the jolts at the change of the eating -peed, 
rlZ th* tl^d vessel sometimes two or three lengths of 
the anchor chains are dropped. 


Khen towing in the ice conditions ;n or^.er to «ei„h 
the towing tacble the anchor chain is not dropped and no 
weights are used since at the submersion of the towing 


- 


m 
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cable under the lee there Is a cons ider&hle increase of 
friction. In addition when turning ow the lee slabs that 
float against it* the towing cable is acting as a spring 
and emerges to the surf see with great Jolts. 


In light ice conditions one can attach to the towing 
cable a s cast from the icebreaker* also one's own reliable 
cable, bhea engaging in towage in such conditions by the 
present -day icebreakers equipped with automatic winches, 
one should, not fear powerful jolts, since the winch auto- 
matically drops the cable at its intense stretching and 


It up whan the oabxc slackens < 


In heavy lee conditions the automats of the towing 
winch, as a rule, is not used since at intense irregular 
stretching of the cable ihw autoaiat holds it ifrovcus-el? 
and may drop It altogether. 


VI hen towing in the Ice conditions It is passible at 
all times that the ships touch each other and the itasage 
to their hulls caused in consequence, makes it necessary 
to keep both on board the vessel and the icebreaker a 
considerable quantity of soft fenders in readiness * If 
the ship does not have the necessary fenders, on© should 
prepare the tfolls of the vegetable or steel cables. The 
steel cable protects better the hull, of the vessel from 
the blow than the hemp rope, a turn of which can be easily 
cut through with the stem, or by some other abutting part 
of the hull. However, the steel cable weighs considerably 
more than the hemp rope and it is much more difficult to 
cerate with a fender from the steel cables. 


When towing the vessels at close ranges the towing 
cable is attached to the strop led through the fenders of 
the towed vessel and la picked up by the- winch stretched 
out, until the stem of the vessel is pressed to the 
fenders fixed in the stern swallow of the icebreaker* 

After this the towing cable is pressed down by the friction 
stopper ar is reinforced by the chain stoppers. Besides 


s«?u wsew.i t*& awuai 


reinforced in the stern swallow of the icebreaker by two 
additional reliable steel wire hawsers or, Iq^are cases. 
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with the anchor chains supplied to the ship cross -wise. 

fhe clearance between the cheeks of a vessel and 
the fender of the stem swallow of the icebreaker are 
filled with additional suspended fenders . 

When towing in the stern ©wallow of the icebreaker 
one should not tightly prmn the *t®» of **» to 

the fenders of the stern swallow of the icebreaker, khen 
towing large , heavily laden vhipfe, and also atywlng 
the icebreaker at a dose connection of fc*se t»o # huge 
tension is laid on the towing cable. If In addition 
there is no reliable stopper device to assist the towing 
winch, the winch will not hold and the towing_Cftbl«_is 
dropped; besides this the handi««s»^ '-?f U«* 
also deteriorated. 

Th* icebreaker, as is known, has a great ©ass and 
cannot suddenly cancel out its inertia momentum. Before 
it will co«e to a standstill the entire towing cab&e may 
foe unwound and dropped from the winch. 

In order to reduce the tension of the towing cable, 
r. 0 reduce the effort passed on to the towing winch, and 
to improve the hardiness of the icebreaker during the 
towage of lar®e heavily laden ships, between the stem and 
the towing fender In the stern e wallow of the icebreaker, 
a clearance of JO - 40 cm 1 b left. 

The success of towing by the icebreakers depends 
not only on their power capacity, condition of the ice 
masses, cm the degree of loading with freight, or the 
tonnage and on the properties of the conducted vessel, but 
also, to a certain degree, on the character and reliability 
of the tewing installation and the adjustment of the ice- 
breakers for towage* Thus, for instance, the icebreaker 
u %MBIM n without Idie advantage of the stem swallow for the 
towing of the vessel, and also a powerful and strong towing 
winch, was handicapped in Its towing operations of the 
vessels in the ice -locked areas of the Bay of Finland, 
considerably worse t tan other heavy-duty icebreakers, pro- 
vided with a stem swallow and reliable towing winches. 


- <?4p 




Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


STAT 


casting of the towing rope from the icebreaker 
to the towed vessel and its fixation, depending upon the 
conditions and work habits of the crew, preparation ox the 
ships fur towing, takes from five to thirty Minutes • 

If the icebreaker must frequently tow various ships 
in a variety of e oodi t i ons and situations , the crew is 
usually well trained, possesses work habits with the ^tow- 
ing cable® and their delivery on hoard the ®htps • Without 
definite hsbii® the listing uf the wlile ra&y b5«oi»e unroll - 
# 0^cs are on record when a tow line, cast f toss on 
board the icebreaker, was used on board the ship for two 
or three hours , and then even at the slightest t@uSi.ou the 
re In foremen t s hore • 

um should note that the method? of installation of 
the towing ©able as practiced at the present tliue and as 
described above, have become obsolete to a certain degree 
and are Insufficiently perfected. They take too much time 
and require a considerable expenditure of cables. 

Installation of the towing cables with blocks, ^ ^ 
metallic rods, etc.. Is very inconvenient* Besides this 
at such installations one cannot promptly drop the tow 
line. &t the present time, in connection with the develop- 
m®nt of the mass construction of ships In the ice conditions 
and the towage connected therewith, the problem came up how 
to wort out the new method of reinforcing the tow cable. 
These method® susl secure the quick and reliable attachment 
of the cables and their instantaneous dropping. 

when the strops are Installed, the Icebreaker, 
depending upon the method of tawing, selects or drape the 
towing cable with the aid of the towing winch and begins 
to ssove slowly . While this operation is on, it Is not 
possible to move the ship from the spot at all times &ad_ 
the icebreaker must do a lot of shaving for the start. For 
this purpose it passe® along the weather side of the ship 
from the bow to the stern mod, upon its return to the bow 
portion, casts the towing cable. If this doss not manage 
to free the ship, the icebreaker repeats its maneuver the 
closest possible to the side of the ship, fro® which the 
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ice is being chipped off* 

If the vessel which the iecbmk«r takea in tow, is 
oat compressed with the lee saasscs too_ heavily and if the 
accumulation of the lee meaes takes place chiefly at the 
how portion of the ship, the shaving process can fe© 
replaced with washing off. The icebreaker approaches with 
its stern the bow part of the ship and casta the towing 
cable. After the cable had been secured* the icebreaker 
begins to gxv&dually increase the number of involutions of 
the screws, pacing out at the same time the towing cable. 

As soon as the icebreaker makes the ship move * it 
starts to have its machines reverse the course, by short- 
ening the towing sable. This maneuver is repeated as many 
fc'imfta as will be necessary to have the bow part of ibe_ 
vessel free with the water stream coming from the t.u-o^ll^re 
of the icebreaker. 

The lee being removed fith the stream coding from 
the icebreaker's screws, passes along the aides of the 
shio behind the stern of the latter. If along the aides 
of the ship and under its stern the lee is tightly packed, 
the stream from the icebreaker's screws will still better 
pack the Ice, which will at &m the situation doubly diffi- 
cult. in such esses one should shave off the ice by 
passing along the sides of the vees* X. 

V&en tawing the ship in the ice conditions the ice- 
breaker wm% move ahead on an even course, since sharp 
jolts cause the terlng of the strops or of the tow cable. 

To deploy the ships with weak hulls is not advisable while 
towing ttm in heavy ice masses. This work la carried out 
with the aid of the auxiliary icebreakers. Sometimes In 
the absence of the auxiliary icebreakers and their insuffi- 
cient power capacity , the heavy-duty icebreakers in posses- 
sion of good maneuvering properties, deploy themselves the 
ships in the ice tracts . 


The work ©peat on the deployment of snip®, especially 
in heavy ice conditions and narrow space of the port basins, 
is fairly complicated and ti e consuming. Saaetimes several 
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icebreakers deploy one s ingle ship* The icebreakers them* 
selves have to deploy quite frequently* v.hen freely 
maneuvering and in the presence of good maneuvering proper- 
ties, such &a operation does not take much time; the average 
duration of deployment in the ice conditions for the 
reverse course takes ten to fifteen minuter for the ice- 
breakers , and in narrow space of the port has ins it takes 
up to thirty jainutee, and more, 

.if on lie towed Vessel the jaacsuine Had screw* are 
in good condition, then by the signal from the icebreaker 
the towed vessel takes the course forward, however on ly 
after the towing e&bl% stops or the encircling moorings- or 
the gripes are properly stretched* Vhen towing at close 

in ■u , a>«*«*T > i « f.-w i«2»w ii^rn 

the signal from the icebreaker, proceed with full speed 
ahead; in this case the power of its machinery is almost 
entirely e0»unieate& to the icebreaker and increases the 
tension and speed of advancement* 

In various hummocky ice varieties, s&ere frequently 
the icebreaker* may get stuck In, the sharp change of the 
sailing speed or the full stopping, the machines of the 
towed vessels In protection fro® contusion, take the 
reverse run. In this ease one should be especially care- 
ful since at the reverse movement of the machines, when 
the icebreaker will again start forward, the shearing of 
the tow lug cable could not be avoided. 

In the majority of cases at the towage by the ice- 
breaker' on a short cable , the machines; of the towed vessel 
continue to work, which will secure a great speed of move- 
ment for the Icebreaker, and will considerably reduce the 
tension of the towing cable. If the icebreaker gets stuck 
frequently la the ice or when the propellers of the towed 
vessel are threatened with ice injury, they are given a 
small number of rotations* Only in exceptional cases 
towing goes on while the machine of the towed vessel is 
stopped. However in all conditions the machine of the 
vessel being towed must be prepared and ready for action 
as so on as the captain of the Icebreaker requires It. 
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Zmtxon kmhom-m of the Ves»ei» 

in the la# Conditions. 


while sailing in Ice conditions tbs to 

anchor arises quite frequently* In such eaaea it is 
advisable to get the vessel in the ice, and, should condi- 
tions 4?to^ over without anchor. If this Is imoos- 

sible for sun*® reason. It is advisable to tfce »oer- 

by the stranded htussaock, or a huggaocky solid Meunula** 
tion of the ice masses, and in the absence of a oraner 
stranded^ h^ock. or a #oUi accumulation of the ice' slabs, 
0.00 £«s?t tsH iu-e anchor * 

Ass a prelim inary move one should carefully study 
the- surrounding situation and select a large strong lac 
rjass which not only can reliably hold the shiy, but itself 
Is a good protection frois the drifting Ice. Having selected 
the right Ice mound, one should find out from which of its 
aides the Ice is kept longer and where the free water f orras. 
The «f hip in stationed around this place and one proceeds 
to the securing of the ice anchor. It is advisable to 
attach to its brackets a steel cable, then the anchor la 
topped overboard and taken to the assigned place. They 
cut out a small hole in the ice and drop in it the blade 
■jf the anchor, after which they stretch the cable tight* 

If there Is in the ice a natural hole or crack one can 
secure the anchor In same, however being fully convinced 
that it cannot become compressed* To cut out the anchor 
frogs a coiap rested crack 1 b a eons iderafeiy more comp lice ted 
Job than to cut it out from an ice hole. 

All this tl&e while the ship is anchored on an icy 
anchorage, one should watch without Interruption the 
surrounding lee and that ice ssound on which the anchor 1 b 
secured. If the ice begins to become more solid around 
the ship, one should immediately raise the anchor and 
proceed to a more rarlfied ice tract, where one should 
select another convenient Ice mound and secure the anchor 
on same. Usually when stationed on an i cm anchor, such 
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shifts -from one place to another are unavoidable , since the 
ice situation changes rather rapidly. 

The stationing of the vessel in the ice on a steady 
anchor* as a rule* is not advised- However* in practice 
there are such eases when it was impossible to avoid the 
situation wherein the anchor had to be cast* Such circum- 
stances come to pass at loading and unloading of the vessel 
on the roadstead which had not been fully cleared of the 
ice* while waiting for the time to enter the port, etc. 

The possibility of the ship *s anchorage on a bower 
anchor In the ice masses is determined with the contact- 
ness, thickness and solidity of the Ice and also bv' the 
opeea or ice drifting. Before all, the vessels must cast 
anchor in basins covered wl th a fine young lee or large 
crushed ice. The top limit for stationing the freight 
carriers of the ice class, can be considered the fine 
crushed -i.ee with a compactness of four to five balls at a 
relatively low drift. 

when standing on anchor one must be alert to the 
drift of the lee. Carefully watching the ice drift, the 
machine, the rudder Installation and the windlass must be 
permanently prepared to take the ship off the anchor any 
minute or at least, by maneuvering the machinery, prevent 
the anchor chain from breaking. When anchoring in* the ice 
one should nut drop the anchor chain to a greet 
length. One should drop it not any longer than 1-1/2 to 
2 depths of the place. In the case of the ice pressure 
the anchor chain will not be injured, it will be promptly 
pulled out, or the ship will drift under the effect of the 
anchor * a drift i ag . 

In one of the straits during the drift of the large 
and finely -crushed ice of four balls with a speed of about 
three knots, the ice cutting steamer %miKik&0V n and the 
Icebreaker w KM&Ih* were anchored. The steamer *&XBIfi¥AK0V” 
released eight lengths of the anchor chain and the entire 
anchor chain was torn off by the drifting ice masses. The 
icebreaker released the anchor chain to 1-1/2 

times the depth of the place, and in order to avoid the on- 
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rush of heavy xc e masses, was fur ther xutm i ag the machines « 
As result of these actions it kept ags staying on safely 
In the satse conditionc. 

If the lee strikes against the anchor chain it is 
advised to free it from lee fey paying out or homing the 
chain, making it sure not to damage the anchor. If during 
the process of paying out and bowsing of the anchor chain 
it will not get rid of the lee, arm must attempt to push 
it off 'with the stem by giving It a forward run with’ the 
machines and by setting the rudder in the direction of the 
anchor chain, and if this ■sill not help, one should- • 

raise the anchor and after the passing of the heavy Ice- 
drop: it again. 


When large fields or huge Bsa&aee of the heavy 
crushed ice approach the ship, one should immediately 
raise the anchor without waiting that these ice ma sees run 
against the ship and tear off the anchor chain. 

Anchorage at the coast in shallow water is easier 
than in a deep place, but it requires much attention and 
Is more hazardous especially when the wind corns trm the 
sea. V;h«m selecting the place for anchorage one should, 
so far as possible, utilise any protection from the drift- 
ing ice - a cape, a heavy stranded huaasock, etc. 

It Is not advisable to cast anchor for spending the 
night in shallow water, for at night it is not difficult 
to pass up the dangerous moment and to take timely, yet 
necessary measure©, which can lead up to damage and even 
disaster of the ship. w 

It is not advisable ever, to station at bower anchor 
or ice anchor at the lee side of the solid shore lead while 
solid ice fields are under the effect of the wind, 
infrequently large fields of solid ice come close to the 
shore lead and press against it, or which Is still worad, 
drift at the shore ice. 

In cases when the ship stationing on a bower anchor. 
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Is eompreissed between the drifting solid Ice and. the shore 
lead* tearing of the an® nor chain and the loss of the 
anchor are the best expected results of the situation. 

Here frequently such a condition ends with serious damage 
to the hull, or even with the loss of the ship. 

If om cannot avoid settling on a bower anchor or 
ice anchor at the shore ice, one must keep the machine and 
the rudder installation fully prepared, and also set up- a 
very careful and uninterrupted observation for the growth, 
reshaping and movement of the ice rgeswe® , with the ahaafflfi 
«,hi» •wMat<»«>4 /■**» ttfsi i si-fe r*>r**# of the wind and the 


In the practice of winter navigation eases are on 

. . * __ ». .viAknwsrf in e-wa® ss«Liiat» nr» in the 

i'SEttf BtWii n w*»*t - - - 

ice of insignificant thickness, and a few days thereafter 
was in the predicament of a difficult situation, ©luce the 
captain of the ship failed to organise the observation 
service of the ice movements . 

a case is on record, when the ship anchored In a bay 
protected from the winds and covered with a young ice 2 ~ 

3 cm thick, which It could quite naturally overcome maily; 
the anchor chain, was dropped to a double depth* The next 
morning the temperature of the air dropped considerably 
and an intense lee formation started, to which the captain 
of the chip did not attach any special significance. On 
the third day th® thickness of the lee rose up to 10 cm. 
Under the effect of the pressure wind the bay began to 
fill up with ice coming from the sea. At first the ice 
broke up and passed along the sides of the vessel. Then 
when a great accumulation of ice took place the anchor was 
lost and the ship began to drift rapidly toward the shore. 

The attempt to tauten the anchor was not crowned 
with success , since the windlass could not overcome the 
forces of the Ice pressure ♦ The operations with the 
machine plant for a full speed ahead could not stop the 
drifting of the vessel. 
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The compact ice wa» tightly pres yea against the ship# 
while the anchor chain was stretched out* The captain 
commanded to shorten the anchor chain rapidly and to revere 
the ship’s course * Under fc«e effect of this maneuver the 
a tern of the ship was relieved of ice for a distance of 
fifteen to twenty neter*. The ship assumed the movement 
forward, the Is© began to crumble, the anchor finally was 
tautened and by machine plant maneuvering, the ship had 
been taken out from the bay- The success of the maneuver 
can he explained only by the weakening or the stopping 
of the lee drift* 

In a contrary case it was quite impossible to free 
the veaseli by the process of Its movement backward, the 
ic^ would advance right In the wake of the vessel, and 
would keep locking it index inltelty as before . This would 
merely expedite the ship’s movement backward and its final 
grounding on a coastal shoal. 

let as refer to still another example - In late 
fall a vessel of great tonnage was anchored in om of the 
open sea roadsteads* The anchor chain nm dropped to the 
double depth of the anchorage* As a result of a sharp 
drop of the temperature an intensive ice formation began 
and its thickness* reached 3 cm. 

Under the effect of the drifting ice and the wind 
from the ceaeoa&t of six-ball force, the vessel began to 
yaw, the anchor chain went through sharp Jolts and periodi- 
cally shortened since the stopper could not stand the 
tension- The captain of the ship, figuring that he is 
under the protection of the coast (even though the ship 
was at a distance of two to three miles frcsa the coast) 
and could resist the e lessen ts until the ^improvement of 
the situation, ordered to still more tightly press the 
stopper. The boatswain did not figure that at a low 
temperature the metal becfimm brittle, and that it could 
crack under the blows, and began to press in the stopper 
with a diedge hammer- At the last blow, the handle of the 
stopper broke. The anchor chain ceased to shorten and 
consequently lost its capacity to suppress the jolts and 
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3 hi P* Sao « under the effect of the wind 
cum&ut &nd oresauT*© nr rh* /*».•< ^ ~ _ , WiIlu » 

hf*.-»k* at *-k«' ~ ** **■'*& -*■»»# wa» aacaor cn&in 

artd AOat # together with the anchor, 
g ^ i 1 ~ n lS ~ difficulty in taking the vessel to 

** Pacified above m ean see hov ; 
«ia^orta»t it .lp during the stay at anchorage tn f -n fe * 
watch carefully the process of ice Srtte. 


w l op 40 . -leleas i qjg the fros i 
Vetteed-ln Condi f .-i . 


wedded ^ ^ al r ady 6sen stated above that the ships 
the^eri-d^ ^ hr® »«i«g freed by the icebreaker dturin* 
^erxud wf <,*m auction ny the process of shaving. ««»- 

f 1 -** ' cs even fch « lo**^^Ur£!f 

can get wedgeu ana toe i re ight -carrying ve*< 3 ©i ^ Ark 

the same fate in its atonomoua, independent sail- 
this case the ship must free itself on ifc<? ^- n * 
which requires a considerably greater waste of" time / " * 

Tf fklB ^ fi ration® ha© to reverse the run at high speed* 

direction'll several times the 

* ion 0x wor«. of the machine by giving it slow nr> 

medium speed forward, then the full 22Urt! if 

the ship, nevertheless, fails to get f re©, should 
rudder from side to site, while the machine 
^h? Ht «*°f S forwsrd wi ^h fall spaed. A double r.ropellered 
ship must operate Intermittently with ooTptoIS* 
full speed ahead, and with the Sther, rull ™£a Z s t 

££«£«* * S«S 35 ?£i 

water or the ^uid fuel from one side to the other, and 
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in the presence of the tr issuing tanks * one mmt pump the 
water from the how to the stent, or at first from the 
stern to the how in artier to provide pressure upon the ie# 
and then in the stern, with full speed backward. The 
trimming is preferable in relatively few eases, when the 
ship jumps high upfen the surface of the ice. 

la especially difficult cases of wedged- in ships in 
the ice conditions , the ice is being blasted with ammonal 
in order to free the ship. In the extreme case when small 
ships are wedged in in the young Ice masses, the wedged~in 
part of the ship is shaved with crowbars. In order to get 
a ship out of the wedged-in condition it is the bestms 
policy to resort i« mu ic® anchor- or- a ssmll regular ice 
hook. The ice anchor or hook is placed behind the stern 
(Figure S3) or by the bow (Figure 64} of the stuek-in ship, 
following this a small hole is cut out in the ice and the 
anchor is hooked to it by way of a horn. k hen shortening 
the tow roue attached to the bracket of the lee hook or 
Ice anchor, with the ship's winch or stern windlass and by 
having the machines give full speed backward one can 
figure that the ship will start in the opposite direction 
arid thus be freed from being wedged -in. 


Figure 63* Freeing of the vessel pressed in the 

lee masses with the aid of an Ice anchor 
laid at the bow. 


Figure 64 . Freeing of a ship compressed in the ice 
with the mid of an ice anchor cast from 
the side of the stern. 


Under all circuits ianees the freeing of the ship from 
wedge -In la the moat effective when carried out in the 
above described way. In the practice of active Arctic 
navigation there were numerous case© when not only the 
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freight H&arry leg vessels p but- til# Icebreaker could not 
get rid of wedge-l a even after a prolonged work with 
juschloery, the trlssaiog ftiid lifting transfusions « But Ell 
tMy tod to do is to get equipped with lee aoehcro and 
togla to lay them out, aa the ship teeame free even at a 
slight tension of the mooring cables secured by the ice 
anchor* 


totting intd storfj weather .at subaero temperatures 
creates a condition for the icing of the ship* The hull, 
the upper took, the superstructures', the &ast* the bridges# 
the lifeboats and aU the other ittatallfttlecia set up out- 
side# will soon beeo&e covered with a layer of ice (Figure 

65) ♦ 


& ah ip covered with ice during. It® sail- 
log course m the 'Mrotstoya Sea. 


At heavy surf the aides# decks and the hatehaa wf 
the ship are covered with ice {Figure 66-}* 


<me snip# the deck and the sides of 
which are covered with ice following 
its toning in the sea at the time of swell , 


Ih the low suhaero temperature the water aplaahlng 
on the deck of the ship# in a relatively short tisse, fores 
large .masses of ice even on quite swell surfaces (Figure 
h?). 
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Figure 67. Fai^atiott of ice on two jacks taya 

stretched along the sides »r the ship. 
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The ieing of the la very dangerous and if 

and effective i mmum® are not taken, the ship ^av 
eap&lM* Under the weight $f the Meumulatlcn of the lee 
rri °* «hip h deep arart, the propel- 
lers ere laid hare and the ship ©e&&e$ to answer the move"* 
®*nts of the rudder » dee i$e» this the ship to lose 

msmixi ty heeftuee of the i&erwse of the center of 
gravity * As e result cf thie the critical s assent sets in 
and the ship <m$ overturn * 

icehreeKerc end ships adjusted for riavigat“on in 
the lee conditions are lees subject to icing than the other 
vessels siace by having a sharp violent roiling at a high 
etafe.. iity » they sooner east off the water which got cm the 
aeeke The vessels In position of & lesser stability, arc 
subjected to icing to m higher degree* 

... ^ t Isa danger of Icing ta&ee place one must take 

oiu f rtwi the deck all the gays, haliyard@ # lines * 
and towing cables and aU the other objects which nay 
retain the* water* It la accessary to cheek mmt carefully 
the reliability of securing the hatch taroauiina. the 
freight un& hunmr holds, lifeboats, ege* Above the 
tarpaulins one should place planks f**aa which it is .easier 
to^ chip off the lee. All ttoe deck Melianisns and in the 
first place the wimSlaac must he covered with tarpaulin 
ei*@e& <. 


.. . fj l ® advisable to prepare the hoses for th# sliding 

fj t ?i ^ l 8 *L!?® Uo !“ 0t «** ***P *ith bat water, ahead 
o£ the time. Besides this, one should be sure to have the 
whole ship crew provided with crowbars and heavy hatches 
for e having off since at the pres pent of the threatening 
ielng usually . all hands m dec*." command Is issued, and 
the entire stuf orew is engaged in the stru gg le with the 
- oe » wlti3 the exception of the watch on the eeueand er*s 
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bridge , the personnel in the engine room and the firing 
room* Xn order to avoid the freezing of the steam and 
skater piping passing over the deck, and also of the steam 
aeetaalMe Installed on the deck, their cylinders and 
steam conduits are freed from the water in a tiaely move, 
and are blown through . Those mechanisms on the deck which 
cannot he ©topped, are engaged for a continuing operation 
at slow speed. 

Om must start the active struggle with the ice 
immediately , as soon as it begins to accumulate. If we 
pass up the first moment, the struggle will be exception- 
ally complicated, since the lee layer is increasing rapidly. 

Before all one has to wash off the lee with tot 
water from the hose. If this does not give proper results, 
one should immediately start chipping off of the ice with 
hatches, crowbars arid heavy cutting bars. As soon as the 
conditions will permit, one should reduce the sailing speed 
VfO wiw min imuM , and dnft §o as to have the pc*.© trat ion of 
the water m deck in lesser quantity , mid consequently 
formation of the ice will be sharply reduced. In this case 
when the ice wm formed from one side, which will cause 
list, om may, the navigational circumstances permitting, 
change the course, so that the icing may begin from the 
other side and carry out the lee chipping work from the 
weather side. 

One should never try to chip off the ice from the 
weather aide of the ship during a storm, since that can 
cause accidents to the workers . 

Before chipping of the ice is started, it is neces- 
sary to lay a lug the deck and places of work a sufficient 
-number of reliable jaekstays. When the ship rolls men will 
a lip on the frosen deck - they fall and cannot hold on to 
objects covered with ice. in board the ships with dead 
gunwales especially attention should be give first to the 
deck porticos in the gunwales. Since the scupper pipes 
for the draining of the water flooding the deck, get 
rapidly packed with Ice, the covers of the porticos may 


STAT 

2r>8 - 


J 


♦ 



STAT 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 



I 


freexe onto the hull; it is advisable to remove 

ahead of the time or to tie them uo in an oner u^ner 
position* 

Tbm chipping of the Ice on the deck should be 
started frusi the portico's and scupper pipe© so as to 
secure the soonest possible repelling of the water over- 
board. ^ ' 


&£££i2Llj£* j&lopding of the Freight on _ the Ice , 

~I3rT3ae cases “in the "ice condition* the roadstead ~ 
vessels cannot in the open points come close to the ooft 
and the freight has to be unloaded on the shore or fast 
ice, or to lead from same. Before the unloading of the 
freight on the fast ice one must determine the solidity of 
ascertain that it will not bend under the weight 
uf the uoad and that It will not be torn off the 

shore and carried in the sea. 


After surveying the ice from the side of the sea or 
***** shore, and gaining a conviction as the result of 
the external Inspection of the fact that its solidity does 
not cause any suspicion, they cheek on its depth. Depend- 
i.ng upon the draft of the vessel, nature of the ground, 
the presence and nature of the waving, it is determined 
whether one can approach the fast ice for the purpose of 
unloading. 5 


however, to determine the solidity of the ice fey 
its external appearance, especially when it is covered with 
snow, is very difficult. Sometimes even experienced ship 
captains become subject to considerable errors. So, for 

° ee of fc*>« ie«*brea*er 

1UPITM B&LOUo oV" , the captain of the icebreaker w KliASI^ w 
found, through experience that the ice is almost impassable 
and gave it full speed ahead. However the ice was 
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eons’derabi y weaker than the captain of the icebreaker 
H mmm n ae8u»«d, and his Icebreaker being unable to_ 
suppress the inertia, hit fct* eheek g™**?" $ *$• aoQW * 
surface side of the icebreaker "iSAPMAK S»i.JlAjJV . 

Sosos times it is quite impossible to determine with 
the bare eye the nature and solidity of an expanding fiat 
smooth ice coyer with a layer of snow- Therefore the 
solidity of the lee in practice is tested with the atem of 
the ship by cutting in at full speed as deeply ae possible 
in the lee ,«ana . If the Ice stops the ship, especially 
.*•* « engine action and the om of the icebreaker 

Station this is a sufficiently rail^ie sign of the *•«» 

4-r*«* i Wi 11 hold Out With t-ts# JtO&O • 

VWV VHW — *— 

when unloading Ice ** sho* id under oo ^ 

circumstances store the freight by concentrating 
ia* on one place. After the ship v inches drop one lilt on 
the ice# for the sec oml lift one should remove tne lf?f B ^ 
far away as possible. For this purpose It is advisaole tu 
utilise the sleds with wide runne*-*** 

if the distance from the edge of the ice to the snore 
is not ire*t, it Is advisable to shift the loads 
on the ashore, by organising the process in such a wa? t a 
the shipment of the freight on the snore would not dela.^ 
tihe unloading of the ship. . In that case when for some 'rea^ou* 
they begin" to ©ax*ry away the load© from the unloading place 
or coneeutrate It on a considerable distance l ® ? ot ^ff slbl * 
and also when the heavy loads are removed fro as the ship, 
they should be 'placed on wooden platforms ♦ 


CBAPggK XX 
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Section 43 . Oe iw ral Statements * 


The blasting operations In the Arctic navigation 
are used for destruction of the ice arid Individual 

icebergs when farcing the ice-bound areas , at the aehip- 
; xirig off of the ice from the side© of the vessel which was 
wedged in the ice, fox’' protection ;f the ©hip hull from 
Injury during the time of compression,, and also for 
destruction of a colid coastal fast tee. In the practice 
of navigating In the ice conditions the ice _xs being 
D lasted only in exceptionally difx icult condition®, when 
all the other .method© of Its forcing fall to give positive 
results * 

The* success of the* 'blasting operations In the Arctic 
navigation depends upon a number of factors : the weight of 
the charge, its shell, selection of the place where the 
charge was set up, the depth of dipping the charge under 
the Ice cover, the appearance and thickness of the ice, 
its temperature, salinity, t be nature of the mutual dispo- 
sition of separate ice mounds and In general upon the 
surrounding ice situations. The efficiency of the blasting 
operations depends also upon the hycu^omete or o logical condi- 
tions, in connection with which at the setting of the 
charge one must take Into consideration the currents, 
especially tide and ebb currents, with the charge of which 
the periodical compression and ratification of the Ice 
masses take place. 

Bach vessel which sets out for sailing in the Ice 
conditions must be provided with explosives and the m&m 
for setting off the explosions « The only exception are 
those ships, which by the nature of their cargo (first- 
class fuel and other fire basard loads) must not have 
explosives on board. 

Each sailor, especially If he has to complete the 
navigation In the ice conditions, must be familiar with 
the explosive operations to such an extent that In ease 
" of necessity he could safely produce Hast* for the progress 
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of the ship in the ice tracts or for protection of it from 
compress ion. 

lat us atop briefly oa the substance of the blaet- 
ing process ana on the basis problems connected with the 
blasting operations, while sailing in the la© conditions* 

me explosion is a rapid release of energy, connected 
with the sudden change of the condition of the natter* It 
usually is attended with the demolition of the surrounding 
mediuia, by the fozwtloti and diffusion of a special Kind of 
disturbance - the shot or explosive wave, by the transition 
of the initial energy into the energy of the movement of 
the matter, me process of the blast may take place _ in^ 


the matter, me process of the blast may take place *n 

- ,*i**-£ t*v the speed . of .dif fu.— 

felon { "detonation , the usual explosion and deflagration. 

The burning speed for various explosives fluctuates 
from one fraction of the millimeters to ten met ers per 
second and to greater degree it depends upon the external 
conditions , chiefly upon pressure. At detonation - *h# 
instantaneous dissolution of the explosive - the blase wave 
spreads out with the speed of £*090 to 8b #000 m/sec • me 
detonation is related to the explosion of the first kind. 

The explosion of the second kind stands usually for the 
explosion with the diffusion speed of the explosive wave of 
§QQ to 2,000 m/sec • Such an explosion exerts a lesser 
demolition effect upon the surrounding medium than the 
detonation . 

A very slow dissolution of the explosives, called 
deflagration* usually takes place because of their poor 
quality (getting damp, getting too old, the insufficient 
force of the cap detonator) or in such a case when the 
pressure gases at the explosion does not reach the force 
Inherent to the matter at the normal speed of its dlsso- 
lution. 

For the blasting of the lee the explosives of the 
mechanical mixture are used* namely the ammonite*, contain- 
ing chiefly the nitrate of ammonia with the addition of 
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some organic nitre products (trot lie, xylol, 
llw cuiu otfesre ) « The present-day Soviet anionite cons labs 
of 88$ of the nitrate of ammonia and 12$ of trot lie* The 
tmnnfnctixm of the aconite is exceptionally simple* the 
nitrate of ammonia and trot 11 arc crushed, sifted, dried, 
ground fine In the ball mills and are mixing them in the 
proper prop ort i om • 


The ammonite is a relatively cheap explosive mixture, 
it is safest for 1 transportation, in operation of same, 
safekeeping and hm a sufficient chemical stability. To 
the hassle deficiencies. or amonite belong its hydros e opical 
inclination and also its pressing, which reduce consider- 
ably the explosive properties of ammonite. The wasonite 
which was stored for a long time formed solid clots. 


The compactness of ammonite, as well as that of the 
other explosives, is expressed by relation of its weight 
in grams? to its volume in obk. The toeet compactness for 
ammonite is the one ranging from 0.90 to 1*23 (not less 
than 0«9® and not over 1*05 grams in one cm?) . At another 
compactness of ammonite the blast will not take place or 
it will degenerate into deflagration, that is. In a very 
slow and ineffective explosion. 


In order to produce the blast the explosive must be 
warmed through the contact with some object- In white glow, 
by affecting it with friction, or giving it a blow or jolt 
from the blast wave of the cap detsnator, or by producing a 
shock wave at sosae distance (a blast through influence}. 

For the blasting of a charge of explosives the so-calied 
initiating explosive (booster) is used, which I® distin- 
guished. by its high sensitivity to the friction, blows, 
jolts and warming and is Inserted in the cap detonators 
and electro-detonators • 


Especially effective in detonation from the fire 
are the primary initiating explosive© to which belong the 
fulminate mixture and the nitrous lead. A much weaker 
detonating effect come© from the secondary initiating 
substance©, such as tetri! , pent ride and hexogen, but for 
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this matter these eubstaaoes do explode well under the 
effect of the blast of the primary substances. 


Section 44 . Blasting jf lo «„. 




the ice i» blasted by fire or electrical method and 
with th© aid of the detonating spring. 


(Fuse) . 


B$ the fire method the explosion of the cap detona- 
tor and the whole chars* takes place under the effect of 
the burning Bickford string. 

Blekfor*^ s trlnE (fuse) la the name for the f rre 
conduct loti string used for inflammation of the cap deton- 
ator and other explosives . It ecnalsta of the core in the 
form of black gunpowder not pressed tight, and several 
attachments covered inside arid outside bjf an irtauia ting 
coiaoou?wl* fhe fire sftthoS does not recjuir«.* auxxl^ary 
ins truisaents and is used for single blasts or for blasts 
pf a small group of charges disposed at a small distance 
from each other. Among the deficiencies of the fire 
method are the hazard to which the blasting mechanic i* 
exposed when attaching the Bickford string to the cap 
detonator, since in a defective siring the burning is not 
even and the explosion can come cither too soon or too 
late. Baa idea this the fire method excludes the possi- 
bility of several simultaneous blasts. 


Figure 68 . 


The cap detonator: 
I. - copper? II. 


cotton . 


I ~ cartridge, 2 - cup, ? * fulminate 
of saercary , 4 ~ tetri! , $ - cumulative 
openings . 
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The cap detonator (Figure 68 /a bom/j which is 
chared with an initiating explosive consists of a metallic 
or cotton cartridge with a diameter of I fce 7.6 m® and 4 ? 
to 50 asm- long* In the cartridge made of copper, aluminum 
or iron, om end is covered with a bottom, into which a 
charge of the initiating substance is pressed in. In a 
paper cartridge (or perhaps cotton cartridge) both ends are 
open, but when the initiating substance is pressed In, on 
its outer end a recess In made in the same way as In the 
ca&e of the metallic cartridge. As the Initiating substance 
of the detonator explodes, the conflict of separate stresuos 
of gases takes place in this recession, the result of which 
the pressure of the gases is increased powerful ly and they 
mb with foree from the cartridge to the basic explosive 
charge . 


Inside the cartridge of the detonator the initiat- 
ing substance m enclosed with a metallic cup with, the 
opening in its central part. Through this opening the 
flame of the burning blekford string gets to the charge of 
the initiating primary substance, or, as an alternative, 
the spark from the electric igniter . The detonation fro® 
the pj? -imary r,-iuxt mating (boosting) substance Is passed on 
to the secondary Initiating substance, and from the latter 
to the basic charge. 

The cap detonators used in the U86H, depending upon 
the ulnd of the boosting substance with which they are 
charged, are the fulminate of mercury tetriie or nitrate 
tetrile substances . The nltrotetriie cap detonators are 
manufactured in the aluminum, iron or paper cartridges. 

The copper cartridges are not used for the nitre tetriie 
cap detonators since the combination of the copper and 
nitrous lead forms a substance marked by an exceptionally 
easy explosiveness. For the fulminate of the mercury 
tetrlle used in the cap detonators both the copper and the 
paper cartridges are used, since the fulminate mixture 
destroys the aluminum. 

For the Ice blasting in the majority of cases the 
gutta-percha blexford fuse (the brown one) Is used, further* 
the double asphalt -type (the black one) for underwater* 
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blasting and the aaphaitifted type (the black one) for damp 
places* There Is still another white Mckford fuse, but 
it is used only in dry conditions and as a rale they do 
not use it for the blasting of .Lee. 

The b.lckford fuse is set on fire, when connected 
with the cap detonators, by small burning sections of the 
aftpAft jr* vag^ » mi Mhi$h each p ~ 7 cm distance notices are 
made* Boas© times the biekford fuze is set on fire by hemp 
wicks or by special candles. The burning speed of the 
bi ckford fuze is about 1 cm per second and depends upon 
the properties and dampness of the fuze. 

ttben resorting to the electrical method of explod- 
ing the charges a thin wire is .tiaae incandescent by U*£ 
electrical current, while this wire is connected with the 
cao detonator and the source of the electrical feed. Provx 
the Incandescent wire the igniting compound is set into 
f lease, the cap detonator explodes arid then the sharp 
cartridge, together with the basic charge of the explosive, 
go off. 

pith the electrical method one may produce a simul- 
taneous blast of several charges disposed at considerable 
distance from each other. The blast mechanic can at the 
■earn© time he at a considerable distance from the place of 
explosion (in the majority of eases on board the ship), 
that is, in safety. The defects of the electrical method 
of blasting are, in the first place, a complicated method 
of preparing the blast* one must lay out before doiag_ 
anything the wiring, put them together mnd insulate thee, 
check on the electro -detonators and the electrical grid. 

The electrical method of blasting demands from the blasting 
taechanlc a considerably higher qualification than the one 
operating with fire method* 

The insertion of the electro-detonators Into the 
electrical circuit can be successive, parallel and mixed. 

At; the successive connection the electro-detonators are 
inserted one after another in such a way that the whole 
current passes to each of them from the grid. In doing so 
the electro-detonators roust have the same resistance. At 
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a parallel connection one of the wires of each electro- 
detonators 1* connected with the main wire with the positive 
sign ( 4- ) and the other with the negative electrical sign 
( - ). kith such a method of connection the fore# of the 
current entering into each of the subsequent electro- 
detonators# gradually diminishes which requires the need 
of a greater force of the current, and consequently, also 
itiorc ^ ^ it* sours# *, The ml%M& method consists of 

the connection of the electro-detonators with the feed 
source in groups, each of which is connected parallelly, 
while the separate electro-detonators , belonging to the 
group, are connected with each other subsequently. 


Fl feur& fe » E lec t ro-de tonat ora ; 

I. -of instantaneous action; II - of 

delayed action. 

1 - the igniting vires ; 2 - putty (1)| 

3 - incandescent bridge; 4 - the ignit- 
ing compound; 3 - the little column ox 
the burning substance; 6 - the fulminate 
mixture; 1 - tetri Xe . 


The electro-detonator (Figure 69 /above/) is an 
ordinary cap detonator, bo which the electric igniter with 
a resistance of 0.69 to 2,0 ohms is attached. The ends of 
the igniting wires are connected among themselves with a 
thin constantan wire, the incandescent bridge. The incan- 
descent bridge is enclosed in a hard igniting shell in the 
form of a aaateh-bead. The electric igniter Is fixed in the 
cap detonator with the aid of putty. Under the effect of 
the current introduced in the circuit the cons tan tan wire 
of the bridge gets incandescent, igniting at the same time 
Its surrounding shell, then the boosting substance of the 
detonator catches fire, from the detonation of which the 
whole charge explodes. 

For ©lasts in the water the igniting and main wires 
are provided with rubber insulations; in a dry place the 
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usual house bell wire can be used . 

Depend! rig upon the quail tv of the boosting subs tana® 
contained in the cap, there are, as we already mentioned, 
electro oast oip® of the mercury tetrile fulminate type* 
as well as asl&otetriie type , and by the principle of their 
action - of the instantaneous or delaying action. Xhe 
delaying action cars wry between 2 , 4 * 6 or 8 second® 
which is indicated on a special butt oh attached to the 
igniting wires. 

For explosion by the electrical &&thods ff especial 
blasting machines of the type ?M- 1 are used, with the 
aid of which one can explode uu, to 100 eleetro^tonaturs , 

— .*% *»«„.*> *-u tw ^a.ft csdta 13 ¥m -ten 

Vi* '3* V*W* ® yi— «* Vjjr ff ^ Tin » <" *••-* v ~ — ••-. — - --T- -•-< -■ 

25 electro detonators (Figure TO), in order to operate 
the machine, the handle of the key .u> rapidly turned. 

Vhan using the blasting electro machines only the success- 
0: ife connection of the electro •^detonators is used • 


Figure. TO . Use blasting machines ; 

1 - of the fS 8 ~i type: a - of the m~2 
type. 


Frequently for the blasting of ice they use also 
the current frost the power grid of the vessel i this makes 
It possible to use the method of the parallel connection 
of the detonators, while the detonator* themselves &ay have 
varying types of resistance. 

Hie simultaneous explosion of several chargee can 
be effected not only with the aid of electricity , but also 
with the aid of the detonating fuse . The detonating fuse 
(cord) by its appearance differ® from the bickford fuae 
only by the color of its braidings /it has a red braiding/. 
It bums slowly, but explodes well, since it® cor© la made 
af a mixture of the inereury fulminate with tetrlle and 
gelatins. Hie handling of the detonating cord Is safe; 
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at contact with fire it will start tmrjnog but Its flmm 
goes out la 10 to 15 treeoadej it can be cut with si sharp 
knit® but from & blow thi* cord «| detonate* that is* 
explode* One has to keep the detecting ©ord in a 4 ry 
plac«» striae it will lose its d#to?mtiug properties fron 
dampness • 

Before t'm explosion at ths^end of the det&nat ing 
cord two knots are imd© ( Figure p)» ther* it is stuck ia the 
baa ic charge of the explosive, that I. 58 - to the sharp 
eartrldaa without the ear- detou&fcor or ta the igniting tube* 


Flange /!. « flue paper cartridge with the detonating 

CSOgd * 


For the explosion of the detonating curd tfce^ connect 
its opposite end with tti# detonator* the cape ale: of which 
*b exploded with the aid of a Bickford face. If the 
exeetFo-^tonator ie used, for its exp loo lan the current 
la connected. cap detorsaior ->r the touting tube is 

connected with the detonating cord and u; tied with the 
knap (Figure m)* X® doing so there */. ao need of a tight 
contact between the cord and cap, since the detonating 
cord is exploded not froa the fire but from the detonation 
of the espies ion cf the cap detonator* The pieces of the 
detonating card are jol&ed in a flat knot, &bile the cores 
of the eordi 4© not tare to have a contact* the detonation 
is well passed on through insula t i ,>n , the aaglgn&ent of 
which * Is to protect the core from Humidity . At the 
explosion of t he chargee under the ice it is eeaes-sary to 
have the detonating cord well insulated at the place of 
its insertion Into the sharp cartridge and also la the 
notches* The ends of -the cord are greeted with soot* with 
burning wax (esoesrite) or other aateriai inoulsting the 
water** 


gi ffucry JS * f lie connection 4f tm igniting tube with 
the detonating cord; 
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1 - electrode from the vessel grid; 2 - the m p 
detonator; 3 - the detonating cord* 


For safe storage of the explosive stihst anees on 
hoard the ship an especial room la assigned with steals 
heat, good ventilation and a special exit to the deck - 
The sisse of this premise depends upon the neeesa ary supplies 
of the explosives , that is, upon the six© of the vessel 
and the nature of navigation* 

'For snsall shlpe with a limited range of Arctic 
navigation there is? need for 0#p to 3 tons anionite, for 
large vessels engaging in long range sailing in heavy Ice 

2 tX-OnS up t’> 10 tOUS = (ttjrpX OB 1 I*?«P4®d nri 

board the ship In boxes* The boxes are g tightly packed 
to each other, between, them felt is placed and are bo 
fixed that during the rolling or shake-up of the shin, at 
iiapaeta against the .ice they could not move from their 
spot, collide with each other, hit against tm bulkheads 
or agalrxs t the p i liars. 

The cap detonator© , electric detonators and the 
detonating cord are kept on board the vessel in special 
premise insulated from the storage place of the explosives * 

The premises Ln which they are manufecturihg the 
ignition tubes and sharp cartridges, are also insulated 
from the store rooms containing the explosives and boosters. 
In which case not store than 100 caps could be simultane- 
ously taken cere of* 

When transporting aconite the carriers must follow 
each other at a distance of not less than five meters and 
moreover, not more than 10 kg of the substance should be 
carried . 

The cap detonators and the else tr o -defeo&t one are 
carried by the detonating experts who oust proceed at a 
distance from the sailors carrying the explosive substances. 
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to wjijf under the to.. oo&fe. 


Th® at i on of the eapiQ&iees is permitted 

»nly in special tarpaulin tegs with wooden e leaps m4 heap 
Tte charges of amanita are eam#4 fa the oag£ 
with four oomp&r with 2.5 *g -f weight for each 
charge* For tranr,partati^? of the €&p~detan&to?e , electro- 
d« tone tors and other tee&pif of blast -trig also special bags 
need* 




, for tte 


‘Ift© prepm^tidti for the & last log of the lee &ountte _ 
i naiad* the oteaettoae connected with the manufacturing of 
the igeitiefi tote, charts sharp cartridges* Baa Idas _ 
this one has to determine the weight of the charge* depend- 
lag upon tte eenditietie of the blast, establish the ^lni~ 
:^U3s ; safe- dtoteneea £z*om the ship to pi&e# of explee ton of 
the charges an4 to dig ice holes fvr tte charts* 


■ 


The length of tte Bickford fu«e ?dape-!%d$ upon the 
mpt M of euteareion of the 1 go it i an tube (Figara 75)* Bow- 
e^ar the fte* amiat not he shorter than 1 * 1*5 »# *o that 
in ea#e of mwml charges the first ataai4 not explode 
scceiar than in 1 to 1*5 ainutaa after the Bickford tmt 
of the- Imt charge ted teen aaarguead. 


g^iM- Tjl » The ignition tote; 

1 - the «ap detonator* t - Bickford fUiSO * 


ainaa the ertds of a Bickford fuaa absorb »oafc 
humidity or are discolored, they are act off with a stert 
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Knit® on a plank. That end which is connected with the 
detonator, is cut rouahly ^ with a straight out; the 

other the' ignited end'of the Bickford cord, on the contrary, 
is cut under an acute angle since the sharp cut can be more 
easily set on fire than the straight one. If the end of 
the Bickford fuse which is connected with the cap, is cut, 
with a dull knofe or under the angle of the braiding, 
frequently the opening in the cup is closed, the flame of 
the burning core of the cord does not reach the boosters, 
and the cap detonator does not explode . 

The cap detonator before the insertion of the Bic&~ 
ford fuse is thoroughly inspected end cleaned. The Bick- 
ford cord is inserted in the cap detonator vertically 
until it tightly fits In; in so doing om should by no 

« .. *_ _ - — J ^ fw.'Vvl 

1»IU‘U Ui-HS wU;.'U , Vfiiw •»****.• «» .r, «-.-■>•- 

friction. Then the Bickford fuse is secured by pressing 
the cartridge §ith special tongs (Figure 74 ). These tongs 
are used also for comprising the cartridge of the cap and 
for the cutting of the card. In the opening of one of the 
tongs * todies a knife is placed and on the other end of 
the handle a copper tip is fixed* one should compress the 
cartridge very carefully so that the c&p should not he 
Injured since that injury may cause explosion* 


^ure 74. The compressing tongs; 


1 - device for the compressing of the 
cartridge of the cap detonator; 2 ~ 
$dJu&tM» t for the catting of the cord; 
5 - the knife; 4 - the copper tip. 


i hen using the paper sharp cartridge (Figure 7$) 
the end of the Bickford cord is wound about with the 
insulating or paper ribbon so that to have the cartridge 
setting real tight. After this the Junction place of the 
Bickford fuse with the cartridge is carefully wound with 
the insulating ribbon, and from the top it is greased with 
ozocerite or sotne other water repellent compound, then the 
'n 
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haitucl. t,v -III .Jt get the ignition fuse. 

with the prejaaratiort of the X gait ion 
tube© Miteurftaants are taken of the thickness of the la®, 
and then the K&gftitude of the charge la figured. The 
thicker* the ice and the greater the surface which Liras t hs 
dteoi 10 bed, that such longer ssuet he the distance between 

i*¥i-MY*£t&f -tSj-rtJ'f 4' S-*JK! 1 ! s w«iv» **>-> *»j£» •-*■#'> «^V.m -t a- _*u. A. 

: -i. vf55Svw. jjg, - --i,.. ww 4-viw -4-~ «-****- **«**•» ’tf* V .i** *?.** * &M<#> «<* A^fcfc 

of the charge of ssa&vrate os figured hj the fcrwiula 

d * 

tihe re h - stands for the distance between the charter of the 
charge to the upper surface of the f$* along the 

wrueEif 

a. 303 - io the factor characterising the solidity of the 
lee and the explosive force of the asaaonite . 

The weights of charges figured fey this foraula will 
gi^re in Kilograms for the iaftgrsitude fe from 0/7 to m«2 
sseters * as presented in Table /. 


Distance from height Distance fro» weight Distance fro® height 
center of the of the center of the of the center of the : of the 
charge to upi’-er charge’ charge to charge : charge to upper charge 
surface of ice in kg. upper surface: in kg* surface of lac in *cg. 
.in ®* of ice ~ m* in a. • 


0.7 

O.i 

1.6 

i.s ^ 

2.9 

9 

0.8 

0.2 

i.a 

2*0 > 

3.0 

10 

0.9 


2.0 

3.0 

3.4 

15 

1.0 

0.4 

2.2 

! 4.0 

3.6 

20 

1.1 

0. 5 ' 

2.4 

• 5.0 i 

4a 

25 

1.2 

9.6 . 

I:? 

( 6.0 

4.4 

31 

1.3 

0.0 

: 7*0 | 

4.8 

40 

1.4 

1.0 . 

2.8 

8.0 ; 

5.2 ; 
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It 1® of uteofit importance to determine exactly the 
distance fro* a the aide of the ship to the place of the 
explosion. If the distance is too short, the blast may 
injure the ship or cause trauisatie shock to the crew on 
hoard the ship, if the distance it too great - the blast 
will not be sufficiently effective . The best effect i» 
obtained frois the explosions if they are made at a distance 
of one to two ice mounds from the ship* The distance 
securing the safety of the ship during the blast, is 
presented in Table 8. 


T&Bi& 


eight of the dare distance i eight of the ia fe distance 
sharge in kg. In meters. charge in kg. in meters . 


o.i 

0.3 - D* 
1-2 


i — 1*3 
8 - 10 
13 - io 


20 - 23 
30 


In order to plant the charge under the ice seme times 
it is accessary to break open a hole through the ice. It 
can be carved out with the aid of a crowbar, ice auger 
(Figure 76) or with ft blast. The carving of the Ice with a 
crowbar is a long and tedious work. One can make it easier 
with an lee auger. In a heavy and solid ice the small holes 
are enlarged by successive blasts of small charges. For 
this purpose they usually set the charges weighing 0.8 to 
0.4 kg, which will break through a hole in the ice up to 
2.3 meters thick by resort to two to three explosions. 


Figure 76 . The ice auger. 
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The ignition Is connected with the explosive 
substance oa the spot where the explosion should be done 
before the placing of the charge under the ice. For single 
explosions ©sail charge© are sunk under the ice in the 
©harp cartridge of the manufactured paraffin soaked paper 
shell, while it is covered before the operation once more 
with a layer of paraffin (t hey drop the cartridges in a 
liquid paraffin). 

Small charges from 0.1 to 1.0 kg assigned for explo- 
sion under the ice should be placed in glass jars* The jar 
la packed with fine ammonite and inside it a well insulated 
Bickford fuse is introduced. Then the jar (or the bottle) 
is tied to a rock with the bottleneck facing the bottom and 
drop it in the ice hole to appear under the ice. 

The ammonite charges weighing 3, 5* 10, 20, JO and 
20 kg are placed in the cartridge (shell) made of sheet 
Iron. The height of the cartridge is roughly one and one- 
half time© Its diameter. In the cover of the cartridge in 
order to introduce ignition p ipes and electro -detonator© , 
it is advisable to mount a cone-shaped hollow tube about 
50 mm long covered with rubber or a cork a s a socket (bell). 
The ends of the Bickford fuse or wire are let through the 
hole bored through the stopper. The stopper and basin of 
the cover is greased with osocertte, with fat, or with some 
other Isolating compound. 

When everything is ready for the explosion, from the 

cojasandlng bridge of the vessel they ©elect the place for 
the planting of the charges and detenrine the surface of the 
lee which mmt be blasted. Then they lower cm the ice 
surface by the storm trap the blasting crew consisting of 
one explosive technician and two sailor© with the necessary 
laatruaenta, the crowbar or Ice auger, with a shovel, with 
the boat hooks, a pole and sms pension load for the charge* 
Besides this the cartridge© filled with ammonite are 
deposited on the ice. B e si de s -tfoitr-^&^^Mrver- 
t he c a r t r ldgee -filled -wHsfr -tMBBKMrfrtee . 

In the majority of caee© the charge is placed under 
the Ice in such a way that between it and the lower surface 
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of the ice there should be a layer of water* It nerves as 
a sort of cushion due to which the ice will not be crushed 
into small pieces, but is broken up in large slabs. As a 
rule, with such a method of planting the charge , the debris 
are almost non-existent and do not scatter through the air. 
In addition to this- in the case of blast near the side of 
the ship the explosive wave sent through the water layers , 
win eatiss less damage to the hull of the ship, than the 
blow communicated through the. ice, when the explosion is 
effected directly in the thick -substance of the latter. 


By tying the* load and the rod to the cartridge, the 
explosives technician places in the so prepared charge the 

! «3M"Vi f’ * ^jF, V uS'.sif' S3 » i .**' 


.i«»Q V** — w cvt*.?- WA 

fu«e with fat >f saafcK ozocerite. For a better reliability 
one should place in each change two or three 


Ignition tubes, 
While the explosives technic tan is equipping his charge, 
the sailors are busy digging the hole. Then the blasts 
technician checks the ready-made hole, he checks the hole 
with a rod to see whether under the upper cover there are 
no Ice imssea which would interfere with the lowering of 
the charge to the needed depth. 


After Investigating the hole, the explosives tech- 
nician tells the sailors In Khlcft direction they smst 
retire for protection . When selecting this direction the 
explosives technician must consider the direction of the 
wind, and also the lighting conditions In order to prevent 
the sun from blinding the crew which keeps in hiding for 
observation of the explosion* The sailors when retiring 
in the shelter take along all the instruments and supplies! 
only the boat hook and the bag with the ignition tubes 
x*es&in within the hand -grasp of the explosives expert. 


Bee felon 46 * Tim Bafefcy Technique at the 
Ice Bias tinge . 

The exp l elves technic lars infoma the ship crew, by 
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resort to signals of tb* impending explosions and £■»<»•» 
o*i this Information also to other persons who are atand- 
i'i^rSwast spot, requiring the® to promptly a*** 
shelter. In daytime the sound eignallxatlen is effected 
«ht£tlin^ or flags . At night time the explosives teeh- 
nleST2i2Sef elffl Sing with the Pintle, must also signal 
with & lantern* 

If the blasts are made near the ahiw ^'aUe on the 
^, er or nearby uu the ice surf see simultaneously 

ILrv operations are being carried out, the watch assistant 
of'lL cap^tn lilovn the signals of explosives tech- 
nieiari and repeats them wxin a sharp ««his vU u* mil • 

The explosives expert is not. authority* out 

the is,: ending operation until the signal from tne »*up is- 
not repeated. 

after the sailors retire to the necessary ^eef* distance, 
the explosives technician issues his first warn xog *£-- 
f»nd starts to plant the charges under the j,c®._ Ihe s*eona 
’Warning*' signal la gives by the explosives teg®«iiu» he 
sreft ready t. ignite the Bickford cord and connects the 
ahMsr v.*»s' to the terminal of the blasting nMtun. or to 
S; hU ol the ship's power grid, then he 
« 5 rial from the ship, but not before a whole seconu site, 
the* second preliminary signal, the exploelvea 
issues a third "combat" signal- Upon doing ®° *• 
the Bickford cord or releasee the current and drops the 
ctergfunier the Ice. When he drops the charger under the 
ice the explosives technician himself retires iam.diat.ly 
to a safe distance* 

The fourth signal, "all done" is issued by the «xpl«»“ 

1 V esbniciaa after the termination of the blast, if o-t 
ail the charges have been exploded, the 
sink those which failed to explode and after this he has 
the right to issue the fourth signal. One must not Med- 
iately come close to the place where the charge ^xd not 
explode (ime has to wait a ©eftain conventional ti?ae, 
denendli uoof the length of the Bickford cord and the stw 
of ’ the charge). After the "all done signal the crew 
leaver 1 is shelter. 
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kn daring the separation of the charges so also at 
the explosion one must keep all. measures of precaution# 

An accident can happen during the preparatory operations 
through careless handling of the explosive isaterials • 

That can happen in particular by the careless cleaning 
from the dirt of the hollow part of the cap detonator. 

■3ne should not compress the cap detonator too closely 
to the cup. One should carefully , without great effort# 
stick the' Bickford fu*e in the cap# and the ignition tube - 
in the cartridge or right in the charge. 

At the time of the explosion (mvmr® of the crev? 
vgay he wounded with debris of the Ice. Accidents are 
possible to pass if the explosives technician will come 
too soon to %m o lace of the explosion# trrnsm Irm uu 
explosion spot after the bust-up of the controlling 
ignition tub# or# while preparing the igsviti. on tubes# 
too ' 'short a" Bickford' cord, as a result of which in a 
blast series effected fey the fire system, the first charge 
Will explode before the explosives technician manages to 
Ignite ail the ends of the Bickford cords. 

In the case of the electrical ignition accidents are 
possible if the blast expert, retiring from the exp lost on 
machine# leaves in it the keys (handle), when testing the 
electro-detonators with an excessively powerful current or 
when he nulls out from the electro— detona tar the wires that 
have been built in it. 

For the safety of the blasting operations one must 
observe strictly the following rules; 

handle cautiously the cap detonators while 
cleaning them or when preparing the ignition tubes: 

keep strictly to the established length of the 
Bickford cord when making up the Ignition tube; 

during the explosion check, the time by * pocket 
watch and count the exploding charges # and leave the 
shelter only after they are all exploded; 
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do not ssake mure than 16 charges for a Simulta- 
neous «3t|)l0Sl0T3J 

attach to the blast the weight solidly and 
reliably* Map lag in mind that if the charge explodes 
on the surface, the lee debris will fly a long 
distance in all directions , which may cause aaei~ 

dents 5 

do not resort to the fire nijethad of explosion 
if, by the conditions in effect, the explosives 
technician mn find shelter only on beard the ship* 
or eanaot reach the shelter in proper time; 

do not permit strangers on the pz-easises where 
the ignition tubes are made * further where the 
s barp^shooting cartridges and other charges are 

prepared^ 


one should not turn over to persons who do 
carry out these operations directly, even the 
provisional safe-keeping of all manner of the 

explosive substances. 

) ( 


lot 


aasi l^a 


In order to protect the hull of the vessel during 
the ice compression* one mn resort to two methods. Hither 
increase the thickness of the Ice artificially as- it sur- 
rounds the ship* so that this ice barrier Itself protects 
it from compression* or crush the ice and build up around 
the ship a« ice cushion » During the tXiue of compression 
the crashed ice exerts an even pressure on the sides of the 
ship, while a part of the pressure force of the ice is 
suppressed by the process of its thickening. 

As a rule* in the navigation practice in the ice 
conditions, the second method of protection of the ship*© 
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Hull from compression 1» used. By building ?f 0 ,^ 
an lee cushion, the tee is being eruehed the *«"-* 
forcefully, the closer it comes to the side ot the sW- 
me close distance charges are planted right in tne tnica 

;St S"a». u». r^Si, 

Of its surface. It is quite advisable co fil! the ^ce 
hole with water and frees® it in, right after the *• lasting 
of the charge. 

■Kie chargee planted at a certain distance from the 
»h'.«- should, to better advantage, be placed unoer tt» -<**» 
is nu need to crush here the ice too fine _ and, 
besides W: exploding under the ice the charge demolishes 
» r-.r-.E idersoi; larger surface of tft» xce cover t «m when 
it" explode* on the top of the ice. In e«*h °«®**_ eh **§ es r„ 
'spiwir.f’S to 10 kg and more, are u»®« <•«« "*'* 
a chesa-boarU order at a distance of ten to twelve meters 

from each -.other. 

in the Arctic navigation practice it happens frequently 
t i. a t R vessel is not in a position to successfully *or„e 
the ice sjasses on a relatively snail tract- ^ ^ 

5-he ’mr>’--»ve«ient of the ice situation is not always aav.hab^ 
since it way fall fea improve, and moreover it can ge- ever, 
worse. In such eases as it had aiready been s>a.-d, they 
resort to blasts. It la considered advisable tw expl.de 
< ee duns HU t.Q c jOQ meters wide end only in ®xtre-.«e cases 
thor-e with' a width of 1,000 maters. The e*ploding of 
dams or intensely nuiMoeky fields of ice requires too grOSi, 
an expenditure of ammonite. 

me best effect from the blast is achieved during 
the blow i nr of the wind favoring the course of the vessel. 

S2 a ?is t f av> rable are the headwind or 

stay wind, while the least advantageous is the , 

rn the case of half-wind, even at a Basalt force « 7 *'•'* 

s .i.» .m„ undergoes intense friction against the compact s.c® 
and in the majority of cases It either cannot run forwaro, 

■ 3 " v i { l advance very slowly. In doing so the sail capacity 
oft he ship has a great and frequently derive Mmuns, 
especially if it is if* the ballast and has h.*.gh - — — 

sides as, for instance, have the ships of the type of 
"L^HiwartAii 1 ’ . 
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own* the course Of the Jhi^br.ng lce< 

ffJlnlS Si JtSS^U be'overly compensated with a more 

effective operation of the blast. 

— should «w in salad that it Is not genalselble 

sSSvSseA jsrfc-ss* 

with' the crushed ice at its progress® a-® * S™*'- , - 

T^lLt^X : *?& case of heavy !«■ ■*>• • ^ 
::;;- bj8S t the ice opposite the middle end »*?*,. 

;‘f 'the hull of the vessel , for in this ?*»• v«- ««v - - 
the channel of the greatest width. 

t, experience has shown it Is the »«^ oae 

t^n the^h^fihouM,^ planted in the sectors of 40 - 
o5°. 105 - 150°, etc., (Figure ,<)• 


figure T.L- 


Seetora ©f the aoet rational dieposttJ 
of the charges. 


In the crushed compact ice masses one must determine 
betor. tM «■ 

s^S "« i <m 

ta&V UU.F®© V* 4a aK ^1i*> 't«n Atw<y fl®& ftfitlUk 

ice must toe demolished. Then tne r” - tf . 

oa^the’ee surface acting as indicated In ^eeticn 4b- U 
iX «*» time While the demolition crew prepares the bju.1, 
the^hW continues to fore® its way though the 
should see that the ship should not come too <u~e t... t- 
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place of tot era**® *enk» This is not auly dangerous for 
the ship and to® personnel on hoard* hat &X eo detracts to® 
attention «f to® daa&litlott ere*. 

Slliger to® explosion ua# must give full speed 
ahead and stop f«p toe aatoarfclng of the blast crew only ^ 
after toe ba&lc obstacle is overcome* At th# correspond* 
log work Mbit# only about to® minutes is needed for the 
explosion and to® e®*Mowi&s of the obstacle* For similar 
blast they use isocfc frequently the chargee vseighiag 10 
t-o *0 *sg* a^d ia to® ease of a think solid i«e - also uy 
ta 50 kg* It is net advisable to use more powerful charges 
the affect of ante is not 1 nere&aad thereby * Xt is 
i:iueh bettor to incresae toa dumber of sparges- . 

;>n the large lee batiks the charges* are disposed lu 
^o^:s |n to® ®elifl*^H§*®8rd* ? order and the explosions are 
made mi to the eltotoleal aethode ♦ The separate hftnnaafcy 
formation® are blasted with several charges weighing up to 
30 kg# which lav* Mtn planted in to® vary thick body of 
the i»o§es f*e» various sides* In order to provide a 
channel for to® pflfc®*®ge of toe ship a continuous ic® # 
it is sttffUieil to plant several charges weighing 1 to 2 
xg at a diatom* of six to seven meters each frost to® 
other * 

The exclusions art started fr.^ the lee edge# 
gradually proceeding % award th© lee jsaasif# i« toieh eass 
the blasts toauid be eea^la-ted with ttm electrical asetboa 
tod with the aid of to® detonating cord, if it is oases ~ 
sary to lay a Maiisial in the continuous ice, tb® bias to 
axe used only at am oppeeit* wind which will take out _ 
pieces of to® bias tod lea* awing the action of the front 
wind or took stag tot blasted debri® of 1®*» oa to® 
contrary# get fcflgctoer and clog up the cbannal forsoed «ito 
the axplaaleaa-# 

la a c^ntinuo^s abort Ice it Is ■sore advantageous? 
to break threa^fe the toenael with cxpiaei**®# but 
asrely tear off to# needed part of to® shore ice* In doing 
i?o not only toe fare* of expl o» ion bueos®s actlv®, but ala-- 
the intern*! deeoapositton teas ions esterging in the toe 
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under the effect of the wind* If the ship is stationed at 
the fa$i ice of the shore at the direction of the wind 
indicated on Figure 78 , the charges are laid along the 
line B - ¥, passing through the place of the stopping 
of the ship and perpendicular to the direction of the wind* 
At the simultaneous blast of ail the charges the ice? will 
be knocked off and carried away from the shore. In this 
particular case the blast is ill be only the initial impulse 
for utilising the Internal tensions for explosions which 
hare been built up in the ice under the effect of the wind. 


i'ugure /o ♦ Exploding the eos&p&ct ice of toe shore 
fast lee* 


/lop - direction of the v;lnd. /Eight - the shore. 
fm low - the sea. /BottoM - the vassal* 


he blasting operatic 


are used also in cases when 


the 


hip got vsedged-in in heavy Ice ssasses and the gieasurea 


taken for its release, do not give positive results, The 
charge# of aconite weighing from 0.1 to 1*0 kg are laid 
under th® Ice to on® mi& one -half times the depth of the 
thickness of the lee* As we know in ouch a disposition of 


the charge the pressure of the cxplosl 


is passed on to 


the hull of the ship only through the water, and the basic 
fofce of the explosion is directed upward for destruction 
of ice. In addition to this, the demolition fofce of the 
blast is, at the same time, spreading over a relatively 
large surface arid the Ice Is broken up la large slabs. 


Borne times at the time of freeing of the ship frtaa 
a wedged- in predieaMot, the charge is placed in the ice 
to the depth of three-fourths of its thickness . However, 
this should not be dosie * fc?-hen the charge explodes in the 
thiekaese of the lee at a short distance from the ship, a 
eons i durable part of the blast energy is passed on through 
the lea to the hull of the ship* Together with compres- 
sion experienced by the ship when wedged in, that stay lead 
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up to a serious injury to the hull. Besides this the ice 
grits of small debris of lee which originate in such a 
blast, increase cons iderabiy the friction of the hull of 
vessel against the not to say anything of the 

fact that the debris scattering to a considerable distance 
line a true danger for personnel* both on board the ship and 
in the vicinity of the place of explosion. 

fchen rescuing a ohio from a wedged -in situation the 
explosion® affected by the fire method along the bow 
section of one of the sides* are carried successively from 
the stem to the bcm . Ak a result* of thl# a t-rsct of 
rar if led Ice forme- along the aide of the hull and the ship 
i s freed front the v?cdge-in • In the relatively light ice 
the Ice slabs broken off by the explosion, which do hot 
$et loose fro® the stern, are being pushed away with boat 
hooks . 

In this oa&* mmi it- is necessary not only to free 
the ship f£oi® wedge -in but also to deploy It on a different 
course * the Ice la being blasted an large success , depend- 
icxg upon the i<2. i .j/icent angle of the ship. 

In the a olid pack ice areas sshioh are in the condi- 
tion of the compassion, no explosions are mad®, since they 
do not give positive results . It its more advisable to wait 
in such ea&e for the change of the situation, that i* , the 
change of uinuo r i*ep lacment of the current . 


cuApmn a 

CCMW&Tl<M iF THE SHIP»S T&X? frigid 

s*m» i» aat- xcs c«» 
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*»« tiun mi. 


a a Hi hr in 


the leg &rgSB,« 


■ m the ice-fcound regions * ^ gr#ieefc~ 

^ u^ing U»e tidal ^ "* p 

JStlWSUr 

consideration the ^ rJfvwkTZ laid through 

?ee « 

^ u®c • 

f%%%vonzm%&&* hr *ia vl«,« w - - ~~ ~ --f ' tft® tr»ip, as it tea 

sri^rwr«^2^»s^; 

purees not tefom, Out after *»« ftmi' «** 
through ttese eoor»*a • 

, tt ® of the Boat acouraw methods 
t,he sailing «o«^ Uaiea grid in s»reator*s ehart and _ 
SST'on this grid each etonge^fthe couree and ***•« oa 
,, articular tracts oa v»^ t* -- *-• * ■* 


, w w. Figuring wt of the trip «h*n naci^- 
mi in the ice conditions on 8 <*.*»**« 
,vp sjereator projection * 


lag m suw 
of the saercatci 


/Afcav® - Distance in sUe? . 
/Vertical - Distance ti. nij 


\ 


a _ fer .^ ^ 0 , fejet -v l imt eaursw Dr * 

.*® intervals" between the change of the 

the grid. BS ^l«® tPac t the (general 

courae and t ? cLSk maJir, S the 

course and tm J 1 ® 1 *"*®. / U n writing of time the course 

rd1S*S toW-t* the log* the fane 

/.•r®$®-nte# in 9 * 
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T&BIX* 9 


Vat oh 

from 16 to 

20 hours * 

Compass course 62"' 


Hours & 

Course 

b peed 

Hours 0 

Coarse 

Speed In 

minutes 

in 0 

in ml leu 

minutes 

i O’ 

fit a Xus 

: i.b,;x> 

'70 

3 

10.10 

/o 

3.3 

i 16.20 

of 

4 

l8 . 40 

no 

4.2 

; 16.42 

00 

3 > 

19-0$ 

fit' t 

4 .6 

; l?. 

32 

4.3 j 

19-ftri 

O'e’ 

4.0 

•; 1 / * 4y 

c 4 

3 j 

20.00 


3 if 


If by the conditional of navigation the course is 
cbaugad frequently, thin is marked and recorded within 
certain intervals of time, for instance after 3 minute* 
hy computing it thereafter with the average arithmetical 
method, the general course. 

Naturally the compass coarse when drawing the chart, 
must be corrected preliminarily by the general correction 
f the compass. In doing so, if the difference in devia- 
ion between the extreme courses , followed by the ship in 
the course of one hour, was significant, then each of the 
compase courses s&u&t be first directed, with the general 
correction and then take then* average true course which 
is marked down on the chart* 

In this case when the conditions of navigation do 
not permit to determine the place of the vessel bo coastal 
landmarks or by astronomical observations , the computation 
in the ice setting must be made very carefully and not less 
frequently than in an hour the markings must be rn.de from 
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tll 5 to consider' also the effect of the sorwt 

and the orift of the vessel, together with the ice. 




iunafej-gn and Cojapu 


J ll-Affot 1 o U ay 1 on ♦ 


^ 7 ° '* -**lrmt, and cbti: Heated elentt 

“ Ut tWJ Lpi; the shio gheti sailing Xu i 
XTST*'"*** - L determination and computation of tt 
Gorectioo ana magnitude of the deviation w'.th th" cf"’’ 1 
o:!g ice. Ihe comi.ii.cati or. In figuring the "drift of ii 
vessel when sailing Lo the iC e conditions, especially 
;: UL a 7 c ^ aww ’ ; - laadaantc , csooista in the fact that* 
aireet^y .iw the vessel the ssajwity of csaes unit 
cannot ocoerve the drift ,.f the ice. The shir, remaO>. 
^siBobUize., with reference t the ice setting, since*'; 
u*-.ata aiong tv .it,# them. . it; the ..'resenoe of free water 
*.urxmcee the tee, andex* the effect of • 3 t”""tr «i«>d y ; i 
change rather rapidly the filiation of t-ho* "^07 1 ** ’ 


.... ,, this the drift of* the ice masses deoeadi 

U ;" JH tne xUeaI wina but sloe* uoc4i the -winds oa&s« 
u.n-g t.hr-,iugn a number of adjacent areas . The extensive ->r? 

”??" Starting t<> move, acquire a considerable 
uieirtis s:n,.en the local short-lived winds of small fore 
frequently cannot overcome, under the effect of the 
preceding wind in ocrae places conditions for rarffxcatinn 
mL”^/ 0 * “? S8 * S can Ulte Plaea, while in the other ccH 

S?ft' “ vlU float w ^lay the 

i rt . Q * roaases under the effect of the net/ wind 

ana will push them off the.tr general direction. 


of the 7 U force of the rotation 

oi the =arth, (the force of Coreoliua) will also 
rmnmly effect the chance !» th. „ < 


or uoreolius) win mlno 

™2™ l l **'«* the change in the direiul. ol tns drTt 
the ice masses with reference to the wind. 
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The higher is the ice disposed above the surface of 
the s«i # with that greater force the wind will affect it, 
and thereby, sure enough, the speed of the thrift will 
increase. A large iceberg with the varying height of its 
end® any have, not a straight line drift, but a rotating 
.movement* DeterainatUm of the speed and the direction of 
the ice drift is still further comp Heated by the permanent 
current , and also by the phenomena of ebb and tide. 

2 * « 4» 2*ubov proposed to transpose the speed of the 
^i-nd in meters per second, into the balls by the Beaufort 
scale, for the purpose of determination of the speed of the 
drift, by the following formula; 

V. ** 2o - i f 

she re n - stands for the ball- of the wind; 

1 m/s&c m 1.94b knots (roughly two iuiotaj. 

The velocity of the wind drifts of the ice masses, 
ho knots. , are determined by the formula 

e m Q.'.'fk (2 R - i). 

•nie can also take advantage of the formula 

e • 2n - 1 « ’ , 

fthere c - stands for the velocity of the wind caused by the 
drift of the ice masses in miles per 24-hour day. 

In Table 10 the relations between the force of the 
wind la hulls and meter© per second are presented, together 
with the velocities of the wind produced drift of the ice 
mimm®, these relations have been expressed In knots and 
in mil m per 24-hour day. Furthermore , it can be objectively 
seen that in effect the wind and sea currents exert on the 
drift of the ice maeeee (with the exception of the currents 
caused by the same wind). Thus, for Instance, if in a 
certain area there is a current, the speed of which is Oo 
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koot, then to a tot the drift of the ioe massee, together 
with- the current , only wi n4 of th® forest not iesa than tost 
of seven balls can stop It* The wind blowing in the same 
direction can considerably expedite the drift of the ice 
masses . However, the lee drift depends not only upon the 
force and direction of the wind, but also upon the config- 
uration of the coast, configuration of the bottom, the 
degree of the salinity of the water* and distribution of 
temperature * 



Thus , numerous faetore are affecting both the 
direction and speed of the drift of the ice ma&ces , and to 
figure it with an accuracy sufficient for practical purpose** $ 


- aag 
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1 * lrooMiMie. Therefor* when sailing ia the iee coaditione, 
isstbete of deteraination of the 3ir.eti.9B ass# the wlaeity 
of the iee drift, are used as they hare been worked oat by 
prolonged experience in the history ©I* the Arctic tsavigeticm 
of fete Soviet sailors. 

j^et w consider one of the methods which is used 
oreslMly for this purpose • Lei os assist tost the ship 
a^s iss ^ peiet A (Figure 80), from which point the 
sound is dropped to ths hotter of the ee«* to the point 
showing the depth IT. How let os as&rk down the tins 
let we Eire the slack m to the lead linai as the ship 
drifts to toe point a, the lead line will again stretch 
out under a certain angle V to the vert leal, thus we 
snail get a rectangular wriangrlc aBC* ?.» uhieh we knew 
the hypotheiSBttS# H il and the esthetes 


Figure SO. Betermiaatism of the direction and 
~ i “” sagnitade of the drift on hoard the 
vessels drifting with the iee saesses. 


It is not difficult to determine the value also of the 
second esthete &B # which represents toe mgaitole of tot 
drift of toe vessel during tot time between tot first posi- 
tion of the ship and the lead lint to the second position. 

By computing toe number of meter* for as mmm as toe ship 
drifts for a given masher of seconds, we determine nest tote 
asgnltwd* of the drift in knots. In doing so out should 
measure toe depth not from toe surface of the water, hut 
from the place of the bend of the lead line an hoard toe 
vessel. 

We can determine toe direct ion of toe drift also fcy 
another sense. For this purpose we have to wake a ils& 
free toe plywood with a » excision by toe radius and divined 
into decree © with graduations of 10 G from sere to 3^0 . 
this disk IS placed on toe lead line and its line is 4ctor®lf»ed 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


STAT 


2 ~ IffO * paralleiiy to the diametral plane of the ship. 

a^aduatlM in the direction ef the lead line plus the 
««v* ttus »M »1 hlmta 360 °, If the sum is in excess 
or 360 , U win give tte ftlmetlm of tfee drift. 

If the observation is effected free board the snip 
a ® d tbe at#e of tfee direction of i&e lead line and diametral 
plan® of the ship is marked, the direction of the drift is 
determined by the formulas 


“ ? or the starboard 


- K 


180® 


ror the port 


share 


a = k ■+• i8o° - a, 

A - stands for the direction of the drift; 

K - m&m the course of the ship; 

“ ” s l a f?* for the angle between the diametral plane 
or the abip end the direction of the stretched 
lead line. 

Share la still another, fairly accurate method of 
determining the velocity of the drift. They drop a heavy 

• Mechanical sound on thebottom of 

Sa thS iSSJTL? ***£»•* cas*. At the moment 

fconeteee tke %kmw mark 4osn the 

22 f** 8 «i!oT^w!S *5 

l^f lin«5 «* bl * of «** mechanical 

w!^ h i fL^^u i f Jltaneo, * sl5 ' ««UP»tc the time by the stop- 

thelsadli^ mS* Sn pI ’?X 4 ®*! 13 ' 6 **f*f»^ »i*ok 1* given 
full t^Li 2,' ,- J wP "•*■»* *te ■ ) * when the slack is 

f£tch ti£ *1*51! ’ mrk the time by the atop- 

feS * wttoelty of the drift then 
computation of the esthete of a reetangu- 
ixr stifle sis kmm one eatteets f tiis d^Qth^ 01 ^ 

hfpotmmm (the depth and the sleek of the lead line* and 
£• angle of the incline of the l*d iiB £ 


2fl 
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compute the angle of the inclination of the lead line, 
caused fey the drift, by the formula? 

see a. - — — , 

where H - stands for the depth of the seal 

IK - signifying the length of the additionally 
stretched lead line. 

Them th&v determine the velocity of the drift in 
rnilm per hour' by the formula : 

where t ~ ©tanas for the time while zm ieaa line is slacks 

sued to the drift* 

I - stands far the permanent factor of the transpo- 
sition of the meters or the sea fathoms into the 
sea miles and seconds into hour*. 

Is order to simplify the computation in determining 
the drift on the basis of the above stated formula, we ear 
use Table XI* When this table was set up a certain probable 
overhand lug of the lead line was taken into consideration* 

By this table on the basis of the depth and slackening of 
the lead line the magnitude of the drift is determined . 

For large depths the drift cannot he determined by the method 
Just described. 

For determination of the drift we can use also the 
dependence of the ice drift upon the Velocity and direction 
of the wind, which is expressed by the formula 

v • m, 

where V - stands for the velocity of the movement of the 
ice inasses i 


STAT 
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m • 

stands 

for 

the velocity of 

the Hindi 



K - 

stands 

for 

tba 1 ‘aatopg. for mere or less 

compact 



lea masses 

equals O* 02 « 
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In the last determination one does not take into 
consideration the current which also may, more or less 
considerably, affect both the force and direction of the 
drift. It has been established that In the northern 
Hemisphere under the effect of the Coreollue force, the 
ice deviates from the direction of the wind to the right 
by B ~ 4 rhumba (26 ~ 4?°} . For more or less compact ice 
masses the angle of deviation i* taken to be 40°. 


'De terai nat 1 


gq or the bhk 


Movement m sna arcs a 


Let us analyse the simplest, the most widely used 
methods of determination of the speed of the ship movement 
when sailing in the Ice -locked areas, sloes the ordinary 
methods of determination of the calling speed of the ship, 
applicable in navigation in the free water, cannot be 
applied at all in the ice conditions . 

The simplest and generally used method of areas uring 
the sailing speed of the ship in the ice-bound areas cons lets 
of the following. From the bow of the ship they drop forward 
a splint, a pieae of coal, slag, or acme other object 
plainly noticeable on the ice surface. At the time when the 
dropped object Is at the level of the stem, by its sign or 
whistle below they notify the commanding bridge of this. 

On the cotemandlng bridge they fix. the time on the stopwatch 
by the signal. When the dropped object passes through the 
beam of the stern, the observer assuming his place on the 
stem, signals that to the commanding bridge where at this 
moment the stopwatch is stopped. On small vessel© the 
observer standi with his stopwatch on the stem and by the 
signal from the bow he starts and ©tops the stopwatch. 

At slow speeds one mat* after dropping the object 
from the bow and starting the stopwatch, can pass to the 


r* 
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stern and there stop the stopwatch when the dropped object 
will appear at the stern . 

On board the icebreaker iM.& n a still simpler 
method of measuring the sailing speed was used, which makes 
It possible for the navigator to measure .independently the 
sailing speed of the ship without getting off the command- 
ing bridge . The watch assistant of the captain, being on 
the bridge, drops from its wing on the ice at the side of 
tv*© i cot rOx* ko r a p i,ccc of coal or* notices s or-}*? special 
■point on the ice surface. If there is water at the hull 
side, the watch assistant drops a splinter there. In doing 
so he marks on the stopwatch the time when he dropped the 
object, hs soon as the dropped object or the one noticed 
on the ice surface reaches the current, ejected by the 
circulation pump , the navigator marks again the time by the 


By the distance negotiated in the measured time 
interval, which is equal to the length of the ship, or to 
the distance from the wing of the commander *s bridge to the 
current of the circulation pipe, they compute the hourly 
sailing speed of the ship. 

net us assume that the length of the ship between the 
stems is 99 meters. It had been established by the stop- 
watch that the object dropped from the wing of the bridge 
covered this distance in 66 seconds. Consequently , the speed 
of the ship or the distance which the ship negotiates with- 
in one hour or .3,600 seconds, equals 


- « 3400 meters * 2.9 miles ao hour. 

Such a method of computing the sailing speed cat] be 
used on board any vessel, possessed of a bridge with abut- 
ting wings, convenient for watching the object passing at 
the pipe which squirts a stream of water from the circula- 
tion pump beyond the ship # s side. 

In order to expedite the computation it is advisable 
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to set up ahead of the time, fax* the vessel in question, a 
table by which, upon establishing the time stands on making 
the distance equaling the length of the hull, one can find 
immediately the corresponding speed. 

When determining the galling speed of the vessel also 
sosae other method of computation Is used. The length of 
the ship (in meters ) is multiplied by two and this constant 
magnitude Is divided hy the number of seconds , during which 
the dropped object made its distance uu the ice, a distance 
equal to the length of the ship. For instance, the length 
of the ship 1b 99 meters ; upon multiplying 99 by two, we 
shall obtain the permanent value of 19S. If the observed 
object made 99 meter© in 66 seconds , then the sailing speed 
of the ship per hour Ls 198 : 66 * 3 miles an hour. 

It is necessary to determine the speed of the ship 
as 'often as possible, thus computing by the obtained value 
the average sailing speed in the ice conditions. 

For the approximate computation of the distance made 
by the ship one should recommend the marking of all the 
changes of the course, marking down at the same time the 
time and speed uf the course. 

Jne can determine the sailing si peed of the ship as 
it sails in the ice areas, by the principle of the simple 
log. v-e attach to the yarn of a certain length a weight 
and upon throwing it upon the lee, they simultaneously 
start the stopwatch. Khen the thread dropped overboard, 
will appear tightly stretched, the stopwatch is stopped. 

Let us assume that in 3D seconds of time !>0 meters of yarn 
h&a been stretched out, the sailing speed will be 


scLijafioft 

30 


6000 meters. 


3*84 knots. 


m is method of determining the course of the ship 
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while It in sailing in t m I am areas now-a-days i3 rarely 
■used* 

Recently the Soviet engineers recommended a drift 
sight - an instrument for the measuring of the speed of the 
ship when sailing in the lee conditions. Thl& Instrument 
had been at first established and then tested on an Arctic 
diesel electric ship of the latent cons traction. 

The drift sight consists of a wooden frame in the 
form of equilateral triangle, at the angles of which sights 
are Installed. The frame Its fixed on the false side of the 
starboard of the wing of the cocssafjding bridge in such a 
way that Its plane would compose, with the diametral plane 
of the ship, an angle of about 40°, while the equal aides 
of the triangle would form two sight lirjeo ABP f and A CD 
(Figure 81). By dropping the weight they immure the 
distance M from the axis of the frame fixation to the 
surface of the lee, depending upon the draft of the ship. 
The position of the plane of the drift sight frame, deter- 
mined by the angle o. , if, periodically cheeked by the 
protractor* 


Fissure 6X . .Dr 1 ft a ighfc * 

/Above, right - Axis of the f raise fixation. 


luring the time of measurements the supervisor 
Includes the stopwatch m soon m nome noticeable point m 
the ice surface passes through the first sight line ABD* , 
and ©tops the watch when this point passes through the 
see and sight line A€I>; while throughout this period of 
tlisse the observer's eye is disposed in point A. 

The sailing speed of the vessel is determined by the 
drift sight, as one sets out from the tiiae when the observa- 
tion point on the lee passes the distance between the flight 
lines ABB' and ACD, by the formula 

v * 1 
t * 

where t - means the tiise In seconds as determined with the 

aid of the stopwatch; 

mi TH. . Ho. A-S45> - s^96 - 
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•ttMMte for the Mura in meters wtaish is dsterminsd 
from the idem of the triangle Ai® and Am*. 


Proa similarity of these triangles it foUon the* 


y • &*±ml 

SB ft 


let us mark AO « fe, CB • e, m • b 3 


and SO 


* ! e j. j 

h i eos a i 


sssui — s- 0.25 

0.55 1 cos a 


» 0.25, 


let ub Write 


0.55 eo* ot 


V • & m 

t 


At the assigned value B and a, by resort to the 
*»>««* eteted formula, one can set up ths graph bf the sail- 
ing speed of the ship Meed of the ties. 


After they obtain the tiaa t, Me observer places 
It along the borisoutal axis of the graph# and by the 
rertieal axis he aws down the sailing speed of the vessel 
v in meters per seeond. 


- *99 - 
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In slow eavwseats of the ship instead of base a « 
85-30 meters , the half of the has* Is used as formed to 
ths sight lias *»©* sad the iataraediate sight lias - 
*00* • W9*n aaasnriag the speeds they select eueh aeasnts 
**•<> ship sails forward in a straight line without 
elreulafclon. 


After establishment of tha drift sight on a diseal 
•la stria ship, comparative taste ware carried out: aiaul- 
taaaously the sailing speed of the vassal was measured with 
**•* .10 q£ * drift sight and by means described above, it 
mo wnuui«i that on an average the dicfereaoc in the 
results was ell in all about 3 - just. 


Taking into consideration the fast that the eonatma~ 
ti«a of a drift sight is a way ample one, and the results 
arrived at by its use are positive, whieh had been confirmed 
by the tests, one m$ assume that is a short ties it will be 
used en mass on hoadd ships s^pging in Arctic navigation. 


msteajsk- 


Satil reaently the entirely false "theory" prewiled 
to the effect mat when sailing in the lee conditions, the 
lee injuries arc simply unavoidable. The life iteelf 
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ta* wi* af the mt/mti* es® ta the area ,*f Areil* 

, tagigt; thftt QferLjgRtaw 

wiial* 4*«% crew ittw ttwcmgbly »u fc&e saving «. 

y. sHi »» «• «™». •.‘eas. 

ijL*? tfc* <u*t»a«» 4m t® 

m® mii^g *f %m ia»br<m*mr, 

a ***W arnet u» ife» tiea*! 

tb$ p£ ;r^sr 1 |n|§ o#ars^- w , 

***^ i!4r?iS ^ at tiie ^rt^s 

tRr.^ 4 #. the l*utomtt, etmsxml ia 

~'Z ~*~ m "T~ 4%. v,s ; »rvst.U?A |,sn &s\># ariMk * 

?*\ fe fw ttl4 * of th» shmtm&l* * && tm 

‘r »«**’ t ** 4 . k i «*»*'***«' is * uuravwt is * e«ar««t i«e. the 

r:sTir rrr ’tt* 4 **?*■ *•** e^i3»««»e 0 f mm ,**»?* 

4 ‘- u ( -*® e-jsamatemaik fey the •«*=» ..f t he vessel. 

, t> . „ %&€<>?&. £&& tri x . m tevi tisafc £,:> •£*» 

.^ 4 U,# ““ff***® tls * «»* efem* jn me waiter ell m*zs~ 

*f tmir ftetuaa «f£»at a «**■»« • ^V-*^ 

^ 8ii «^*r ■* 

1 tas #iauft»ls**» -of the ot-m 

‘' ifc ®** tbfe eltef-* &-•>.; iawefeau, t.> fill U« *»d fcii«a . 

Sttfai’’® ••tfcitjg <H5t jsl/s saiiing tri'j $ta» sftrta’a 

«•/*»««»• Of ta» du««» mia# MiartAls 
*^f *«w^r of til# UfBb«ts is a«sarsltee« *ita t«e- 

f^** 1 :*** “»* **^»ft*w* «wa «f tt» at«Mtle •<****— *i 

5? *-j*p**t ail the 3*§f(»tis «>>sjf«ttses, as«i detepsi^# 

eaah »atafc reg*i-aiee* af ti» preswaee c-r ebeeaee ..f t-w. ' 

E l£S *** «a»t «itt« «a«fuiiv 

rJj? -i wfe * t ^f p m «&« a*->ia the sp*ek«ge of th® 
tift^es af the r. 4 »op*j i»r a, <4 th* damage to the rudder 
t««u*uw, Aa i®ttg 9S he is in tie ;>.; «n sea on the 

TeTIfefS S of the 4rifti« s 

.**!* w* e**e*l suet he taken off the a«»«S^*> 

withuat emitting the ,inrx«fe tfee tc at Le 
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^ M 10 ovder of the Sinister of the Maritime Fleet 

* <as placed upon the chiefs of 

* **•* t0 ® ffeet the proper 
-.satrt^tlon ana m-jg-t sieticulcms inspection for the benefit 

54?^ wfeieh is a»s igne.i to navigate in the ice 

1 ’ **“*"* the tiae of thin inspection they auet 

rr® ****** to * the vessels eoaduAted ths lee- 
tSSSLi’’- - 5 f? Eh# 5 'T» * n4 th ® eaanleesent knowing 

thSl^^hetce! 8 ' meUm tm C3B#uctlan <* vessel 

^tloa if Ship d * aa S« in the A retie navi- 

pa,m ^>r msimiv® is the pMHaiiamp? 

tlosi of the vessel before t «**.* St 4 

set to see, each captain sust provide hia wesels ’« ; th'"tn»e'” c ' 
***w«2) daesp repairing a ad 1 ife-saving aaterlals aal 

braSket^f^^frl fff' PUwfw, sails and structural 

r J i •”• h n ^!** * h *^ »W* sheet iron, wedges 
tSf»w«4r?f * * “ u * ir ' s wit * cement;, calamine soda (two- ' 

iS*a£S£ .;l.S : °*4r S f ded ta * :iail **“ ^ter Seo 

a *i ** MI 5 ®***“ »-t acre rapidly viscous, eaoaei- 
*33?- aE 3 f w temperatures ) and also a supply of necessary 
in the e&&d£-lty af the a^d 

lifesaving eqalp^-Bt on board eaah of the ArStie* 

om mn&k b&v® the m&ln«imii plmt&r itnm four 

/22T^S r ? <wllB with * «*talU« «pWt!%£??i£Sp 

(fras douwl# xa^r#^ of tarpaulin aeid the eolliaion s afe > and 
the simple plaster { from a double ia^rer tarpaiiliw } • 

or »**flific*nce far the •£&§«* uv* eanbatUng 

^ mjwiee are tim istiad* of end f 
*&** ^ a detailed inspection of tte dam^ w 

ti$&t had tanen pi&ae a# veil a# that of the im in f***^d*« 
ttjelr causes , condition# under which they bad taken place 

IfLSL®?* lt b ® c,ja * s ***** 

in order to prevent such eases. ‘ 

'f»® ^««|bei®lag nwsber of eases of damage and 
injury to the ships while sailing la the iaTaSSittuna , 
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are wbU* mmt frequently ito® injury to the pretti* 

ler madaii are Mutate** together with the coo* and of the 
propeller mh&fl* the twisting of the redder rod, the twigfc- 
lag of the rudder van. tm injury of the $tes «u?d of the 
leaking of the for«pM* # the ruffling and m the hull, 

the la jury to the fresae, tfl&tiag of the- hull, of the rudder 
waaftin* or rudder Me&aats&a . It ta %uiie obvious that if 
ttt&jm th#oughly acquainted as nhip guides with the 

roor-wos f.>sp uwh ucs&asge 9 and also if eats giv^ 

sensible advice of how to avoid tt»a& .in ox^e ease or the 
other , the a^p of aee idani|l ear? be reduced; to their 

w* shall briefly to e^oa tder the ba* le* 

the s&o&t typical and the asset frequently repeated lee 
inj^iries to the sh * pa aud ora the imt tars of c^iafratfciag this 

dmase* 


SSSiiaiL^* .afe^as ta ,sM IrSi&M&SB BBi • haft. . 


The in 4 kipg to the blades of the profiler Ur lee 
condition© can 'take place \mv&z* say ciiHtu&atfi&ees * The 
most probable are such da&aggea ie %h» ease of tae vessels 
Bailing with the ballast or light weighing cubage loads 
«fcen the propeller scree la laid bare or ic? carrying on at 
the e-urfae# of the water. Consequently, the rick of injury 
to the seiwra aen he radaeed to the Minibus, in the fu&t 
place, by increasing to the iewlau& fcfe* draft of the 
wifi with the stern »y tta* carre® pnadlag ioaditjg end 
ballasting, and in the second place by not permitting power- 
ful fei@«& &f the screw a|pain*5t the lee, for which pars* one 
it la very important to properly appraise the sslidity of 
the ice &*»&«»• 

me can have a fair eatiaate of the solidity of tm 
ic« ty its very appearance. iriccept tonally solid arc the 
debris of the feraas parent ice slab*, over » - ilO «a thick. 
&e facially heaardsiia fur the profiler screw© arc aiao the 
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&I381I monolithic debris of the ice fro® a«e meter thick, 
andjiwmer, which frequently appear as blacks with a snow 
our, ass. By careful observations mads on the ice 
paseing along the hull side and thane approaching the otern 
f£ ***• veanel, it in necessary, In cane the propeller is 
threatened with daa^r, to reduce its revolutions to the 
’itiinwias, hut not to fully atop the®* The hazards 

, 5h ® slwiy rotating screes Is considerably less than those 
eeittg stopped altogether. 


The ships built far navigation la the lee conditioas 
,?ave , at- s ru-ie , the screws sltb removable blades, la care 
just one single wage (or several blades) is injured, the 

®K_£? be r* iat i£ ly -y -siacing them 

“ f parte , flu east-iron er browse ssrewe &y® not 
Btutaule for Arctic navigation. In the case of cast iron 
serejs the parts of the blades are cast off which disturbs 
the balance, causes vibration of the shaft and an inteosl- 
*,ed wor* of the dsadwood. the blades of the brass screws 
twist easily froa* the first blows against the ice and they 
tnesselves can break op wedge i« the screw, if mis the 
ends of the braes blades are injured, sc by providin* a 


them off. 


to the haw, on can correct 


bmiit ends* ar iris 


fcto U% the eohditlotis 

or i ! iairlg&ti^ in & 4K3ttf?-l ie&fred u$kj 

e» experience has demonstrated. fully feasible. i a order 
to facilitate and expedite the replacement of the screw and 
*vs separate blades, whoever possible the load winches of 
another ship are weed, which sueh ship and port cranes are 

MfciX&feXee 


««. „*JL* P S 11 * r 'f ,ft *® * Pui ® »t *• «or« solid than 
the screw. However this condition soaeti aee is not complied 
***«h » e*a* »he» the screw strikes against the 
ice, the weakest part of the end shaft can break, namely 
«*>••*• * bl S h ^“*. ?**•* s * ****«♦ *»• 8hip which lost 

£J*f , f * lb ** **• ***•*„ beccesee helpless, to 
of *** Arctic navigation eases are on record 
divers were installing aa end shaft and the screw 
in replacement of those iteaged, with the aid of the ice- 


- im - 
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breaker* s erane while the chip was a tattooed in the road* 
stead or at open sea, m the lee drifting. this la the 
reason % each vessel which sets out to engage la Arctic 
navigation sust, under all cirauisstatiae& , have a spare and 
shaft, adjusted by oieans or Its eraak&baft to the daedwood 
and the spare screw. 

oaa to unskillful ^&n«u|»ring in the lea It frequently 
h&upeus that the rudder rod twists or the rudder’s feather 
is daaagea* On Figure 8& we see a characteristic case of 
the rudder red twist on the ateasashl p *¥U$It&&* while engaged 
In ^navigation in the ice setting Is the Bay of Finland. 

%%tm ease to pass because at the backing of the ship the 
rudder was- not set straight. 


F iffiur# 


& characteristic case of the twisting 
of the rudder rod when sailing l-n the 
ice surfaces of the Bay of Finland. 


strong 

ice deb: 


•-••hllo ga^iiiig in the Bay of Finland la eig^itHa&ll 
lea acaciating of the drifting fields and the 

up to 50 esi thick, the steaasship "fOfcOIiSK* had a 
rudder rod twisted. The steamship followed the 

icebreaker by cutting through an extensive drifting field, 
and in front of a heavy lee lead was compressed by the ice 
which telescoped against the left, leeward side of the ship. 
At the screw and rudder piece® of fine crushed ice were 
observed. Upon cracking, the ice field split ptrpeodleu- 
iarly to the aides of the ship at the stem post end moving 
slowly, the lee pressed against the rudder feather which 
at that tisi© was is a straight position. As a result of 
this the rudder was pushed to the vi&it ro ughly by £ 0 °, 

&ioee on the lea side of the screw and the nagger there was 
no ice (Figure 83), sad consequently there we* nothing to 
lean to. If the rudder had been set right to the aide In 
good tlae, that would have considerably reduced the l&iury 
to the feather. 


Figure 83 . twisting of the rudder rod by drifting ice . 
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In order to avoi 4 tte taimtlng of the rudder rod 
and injury to the redder feather , the backing of the ship 
can be resorted to ©aly in case there is a full assurance 
of the fact that there is no solid ic& under the stern, 
which can injure the rudder feather or the rodder rod* 

Ouring the mailing trip one eennat remove the twist of the 
rudder flatter hi the ship 1 a mum , m& a rule. Even at the 
smallest tviat of the rudder rod the angle of the shifting 
of the rudder is shortened for am of the sides* fills 
eauae# great iJtecaaveaievsee and educes the iteneuve-ritog 
qualities of the ship* 

By working terefully la the lee -locked areas, By 
careful oteervabio** of tte X.®* nXtm%l>Qn vudar the atom? 
by setting the feather of the redder straight when the ship 
hacks 1« a crushed fin® grit ice,, on© can safely avoid the 
injuries to the rudder* 

At powerful ted sharp blm& of the feather or rod of 
the rudder against the ice, rad also In tlm of caress ion 
of the ice, one ten he faced with the damage to the rudder 
plant c?r gear (basically the breakage of the transmission 
parts of the .aaetealsra ) • fte frame of the halm gear may 
b€ injured or tom off Its foundation* In general, the 
damage dat» to the steering engine become© so eos^liaated 
that it i© impoaatbl# to repair it with the m&m of the 
shir, itself* fisarefera each veeael which eeta oat far 
Arctic navigation must have a manual steering gear, and 
&lm& additional appamtua for steering the rudder with the 
aid of the stem tepetra or the fee ight winehass. 

Let a* mention here aa an example the- charmtarlat le 
(ta^t of a heavy duty itebrea&fcr* derating In the crusted 
large and £ine~grtfcfi of lee of fcte akhotskoa sea, tte heavy 
duty i eetaeafear got abate la mu ice bank before the tidal 
lead that mm in front* httfc tte intention to back out the 
icebreaker in order to fore* the ice bank, the second sate 
wh-j* was on his wftttti duty, gave to three engines a full— 
speed rawer®# run* Ste redder me set straight* after it 
got off the ice ban k for about the length of the hull, the 
icebreaker in lb* revere# m got into the ice with it© 
stem, and then the second mate gave to all three engines 
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run ahead, the watch engineers, paying carried 

•£«S£: S-TtffSlty- 

» s&rsi’U: asr*? ‘rSrE'Hs? 1 ,s; 

SuS it 1-6 »«™ l “ ““ ';"S: «• ™““ 




I 


S SLTJ52S sSr 

dMsisid sn4 broM* tb« fe^neti of htmh- 

mddtor a&ar, *ar« off *«® — 

of the upper stuffing Sksc °* *** ru4der 


II 


All these ravages which teefc place in * «ee»n« »** 
hear? duty ie©bre&'Kj©r out of ©©Missiuw, ea^se es 

£ S-STS SJS^SyjoiB 

sector of the rough cashed huaato 
^ operetta* sore carefully and only at *0 

law speed. 


«tat fore* of the blow to the ship against the le« in 
vons can be determined by coaputin* the speed of the rw, , 
JZmi, length of the blow and tne eagle of ettaw -u 
SKS (»U5SSn«*i or vertical) ^ the fwwu* 


F * ?§ «O 0 

*S 


ot , 


w^ere v - is the sailing speed of the ship in s/seei 
O - the displacement of the vessel in tone; 
t - stands for the duration of the blow in seconds; 
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g - tar ttv» amltnitioo of gravity {& 

pBm&mnt mlm equal £.Sl 

$be fore# of the vbieh the icebreaker eoetaified 
i** U» &&&¥« described. «ah # en be determined by thi« 
famuli * setting out fros the follow lag ttgaitude* ; 

v * ^ »11«« per hour, or 2 meter® pep &eeor*dU 

0 - 10,000 tong i 

t - equals ebtHkt ooe second; 

o - 50° ♦ 

% attbetitatlag the itttUoicid 4 ^ the... £0*3*5**, 

fop ten of tine force of tm blow, mb shall ebtala 

* * *SVUF ««* 30° * 1260 su 

l^t ae furtlier eaepute the a*U4ity of the radiler 
on the omissible tendon of the bend for the above 
giver* ea&eple* The ttsti on of the ieebree&er * e rudder post 
«aa 

3® x JO * 96$ «£. 

isexisttett lula&asihle tension of the tv let for the 
a-EBt efceel at a ehaisgliig load from aero to a eertaia .§sagiU~ 
P, as ee kncai, la H@b kg par 1 Soaea^acntly * 

la oar ease the mgttj&uai admissible teneion of the twist 
for the rudder pout to* 

1200 a 9^0 *»» 1160 mat &m* 

£lmm the force of the blow exceeded this Mgaituda, 
aa 4 in addltioa, the rudder roat waa worn not 1 ms than goa. 
the damage awing to the above daaertba* imgalar ataeumr. 
was inevitable* 
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*$0$ Q\i &£ the fo of t th& WliM ss presented 

above* sad the edttparetive data about the solidity of the 
rudder poet* quite natural iy f are not sufficiently accurate, 
&lme we resorted to approximate valuer# However, for 
practical purposes such an accuracy is quite sufficient* 

&* we analyse the force of the blow, we can #ee that 
this fore* la directly proportionate to the speed, the mm& 
of the icebreaker and its inverted proportion to the dura- 
tion of the blear* *&m a peed In ita turn depen^^the^ 
pcwer of t*i*» and the vtuvS — * «■**-» ~ 

Kits, fct suffieiMt «ls«ano» eta* farce ■>€ the tola* my 
reaeta suet* a mgnitwle that not only t-fee stalls t»X»g vmaala 
eanaat stand It, feat also the < :.>verfyl teataraMtara. If. the 

_ *...£•* . - --» ~~ — to.-.., A #*»9feSS® ^ 

!3tWl£i^C ^ ilUJUA Ol WWf XOTOa’www* — ' 

due to which the blows are merely eliding off, the force 
of the alow it hot iiaae&iaiely suppressed, as at head-on 
r&ssining blows, but is disintegrated into & series of 
coap-mtente . However, on vessels with great frauds the 
blows are afteelly of the head-on collision type and t*Ke 
place tnstaaifcly, to to which the force reaches consider- 
able fsc^gsitudea* 

Ibis la why at scmeuvering i -v ice the ship captain 
-(M# especial attention to the circumstance* attending 
the reverse ms* of the ship, and depending upon the quantity 
and solidity of the ice disposed under the stem, nut to 

have used the full speeds* 

om should no t permit in any ease to deploy great 
speeds and slanting blows at which sudden powerful and 
sharp thrust of the stem arc possible &> idewaye , which will 
mm* damage to the hull, screw#, rudders and steering gear, 

Each captain must figure the above orientational 
planning, he must know the force of the bio* which he can, 
produce with the full speed operation of the engine, as well 
a * the admissible loads on the rudder rod, rudder feather, 
fore and after poet. 

Interacting is the case where the helm had been 
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Injured, together with the afterpiece of rudder and the 
rudder on a f re lght~eer?y lag ship of the type of 

tb^ heavy duty leetaeeker in a rough eras bed ice 

of three to four tails # this ship by •passed individual ice 
blocks by alternating rune* For a better turning ability 
at by -pass lug the Icebergs n a peed run forward was 

given and the rudder eat to atarboard aide • In four stinutes 
a full speed back run sms given with the intention to have 
the ship deploy to the starboard after it suppressed -tta 
inertia* After 5 minutes, upon deployment- of the vessel, 
the -aptsia gave full speed ahead and’ seeing that the ship 
doee^et cancel its inertia # repeated the signal “fun sj>eed 
ahead”. From the eirigine room they eanriraaed by telegraph 
full speed ahead % however, the inj&rtia in the shin move* 
»rit backward was not suppressed, but mg- a till mom* 

’-**«• updTti after five-wimWs the captain set 
the telegraph on *&top* and by telephone passed to the 
engine reom the vrdar to give "Cull speed ahead**. ‘She 
watch duty engineer answered that the indicator of the 
telegraph showed “stop*, and did not transmit the order 
about the? full spaed ahead* fee alnutes following timt a 
bio-p was felt s&uaed by the blow of the stern of the ship 
against the iceberg* The helm was broket? , the afterpiece 
■pf the rudder with the rudder rod were twisted ^5 - k 0 °, 
the ebeeto of the rudder got tsm up deota, and one blade 
ot the screw was fully broken off; beside® that the rudder 
rod me twisted vertically • 

After investigating the damage it had been. established 
that the watch duty engineer, who had the rank of first- 
class engi neer, answered by telegraph correctly to the 
command coding from the bridge, but gave to the smehine 
section, instead of 41 full speed ahead 9 , the *full speed 
bastard* * At hl% mmxm depot it lea the watch duty engineer 
declared that due to the fie^iient change of the rune ®£ the 
engines, which ^ere- followed on# after the other within the 
interval of a single minute, and even half a minute, he wee 
eaeeseively fired, due to which he mistook the directum ol 
the run . 
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though fcy the i regulations govertn&g the ee-rvie* m% beard 
the ship# of the sea fleet, it is provided that at the 
execution of imneuverss , at the approach of the vassal to 
the port, or ae the vessel leave® the port, and al&o when 
passing through o&rrow ansi dangerous places , the chief 
engineer auat stair in the engine re* and personally direct 
the oparaiiea* of the engine. ftsua , the eauae of the heavy 
daaaage was not only the careless attitude to his work of 
the satefe duty ^riglriacr, but also a direct violation of the 
Ecgulations govern lag the service on hoard the ships of the 
sea fleet, on the part of the chief engineer, who, well 
aware of the feet that the ship is passing through narrow 
^4. -teetnrotts places within the fields of heavy lee, 
entrusted the steering of the engine to the young and not 
even lietosed engineer* 

fhe captains of the ships navigating in the ice- 
locked areas, sust demand in all strictness that during the 
smamsmp* in the m&im raom under all conditions the chief 
engineer, or in the worst case, the second engineer, be at 
their post. 


iggMaiJil* 6aBMfe.-9-fused 

%hto forcing the Ice both in the independent naviga- 
tion of the vessel itself, as well m- when it follows the 
lee breaker, the most frequent injuries are caused to the 
and the cheek formations, especially in the- ease of 
ships, the hot* part of whose hull is not adjusted by their 
construction., to the sailing in the lee conditions * 

Moat frequently the -damage? to the stem la caused as 
a result of the hlom against the lea under an acute angle* 
Tbm damaging of the at aa is possible also when hitting the 
ice under right angle, hut thin 1 a rather rare am* only £a 
the case of a very heavy blow against a eostpaet ’lee* Others * 
fore when forcing the ice cha^asles one should felloe 
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closely every tfalag sa that the blow against; the la® be 
fey th/st«a at 8 right angle, a»d the fare* a * ***• b *SL 
should fee coordinated tefeh with the solidity of t^e a hl^ 
mi that at the lee. At each injury to pene- 

tration of the water in the forepeaK, is inevitable. J*"*® 
ie explained, by the fact that the a tes is rigidly _ 

Kifch the first sheets of the slating of the hull, and teere 
rare when the stem ie daf arsed the rivets si*® *««, *osss, 
and frequently even the sea's® adjacent to same are ®«t 


Before s^^ing o - afc f©r a trip Xn tfae 
OM afeould install in tM fw*p«k or * **•* w **2d m * Mro T w 

tUiowtl i^iriforeameiRtB h* 4» loga ^and^ Wavy f * ** 

r-.r m& Y* tin* pra»ir»iuj« 533, it* *«* 

places of tee fow»k, alao woodtn base* »*• ***«- 

filled with eeaseat amt rainroraaa basmatoata. «• 
eneet iroaee* mmt fee m feoard the 

mr.rg m! 14 fchsn ■fctetuse on feowNt &&£ sfel|*s %iavi^ati^g 
* r free water. At this operation it la advisable *»***»• 
in the eoasrete a teethllte araafeure which will cojwldarsbljf 
ifjcraaaa its rigl^Xtfe 


Tlte blows of tft* agj*tn&t the float lag la* felesfcs 
ar® received la the aajorlty of cases fey the oheeb perta of 
the hail* sma most frequently we £X»a irs^i^ 
a'leaes* are fca&en by tfe* n«t oalr J™ 11 sail 

rnT-^J^^tly, but even when following the leeb^r 
tj e channel ar even when being towed, sine® .irjger these 
the ten of the icebreaker in a iaid-out channel fairly 

large and solid lee block* es»r«® to the surface. , At 

, . bisssfS o* *£»*«* feloa-ke SJg&iiiBfS tb* buli t«* fre^esi 
are twisted or broekn, dents are formed in the plat ing , 
rivets are being stern off and the- sea m at pl*«w V* 

100 »ej it is also passible to sustain teles in the are* or 
the waterline. 


As soon as the water penetrates is the fatal, ote 
sBuet feeted lately take aeaaureo so a* to reduce t teswaat ra 
ties of the water through the stern -off rivets, l^eted 
S «atsfs and actual teles. The weakened rivets are being 
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ow md if necessary to be padded with lead or 
¥ovmd with wool painted of«r, The holes erased by the 
elkflairlag at the rivets are HXXm l with wooden or mM» 1 
stoppers of the corresponding di mmtmm or are screwed 
into these holes by threatened stop pins* If the wa ter 
rushes la not i? trass the water line* then they -produce 
list for its stopping. 

. . In ease the plating -tears apart of the of the 

hull get ioo&e , the incoming water x® stuped with the eld 
of the ^cushlun®# The cushion Is made of heavy plamcs of 
the eorrea ponding aiae and shape, to which tarpaulin la 
attached covered on top with a heavy paint {with red lead 
or the white lead paint), and then with felt* ail this is 
covered again with tarpaulin which is fixed by the and* of 
the plasha* The cu&hlss is set egeisst the hule »ith 

a girder mt wp in the font of brackets, and with the aid 
of pipes they press it against the hole tightly. 

The acre difficult It is to avoid the lee injuries 
in the eoaAifcions of e*B$«ea*lefi of the heavy lee .isasses, 
hut also in ^uch. eases one ma preserve the vessel from 
serious damage by eeeeuree that have been taken in proper 
time* At empress ion one ®mk be as pec tally alert, to the 
protection of the rudder and the screw. 

In ease &m of the ecepnrtments of the vessel is 
flooded, one must set up a careful observation of the bulk- 
head. 411 the unreliable watertight bulkheads must be 
reiaforeed with brackets mde fro® logs or girders and 
planks, large scale injuries caused to the watertight bulk 
heads because of the pressure of the water la aiaasi 
laeeesible to el imitate while sailing. Sssall injuries to 
the bulkheads are eliminated in the am way m the hales 
end detests in the plating of the hull. 
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f he simplest,, aost convenient m& safest mth®4. &t 
repairing the ice and other injuries of tad trader-* 

water part of the skip, tmturaily* t» docking the ship or 
planing it into & dock or building slip* However this 1® 
stab alttmjr© possible. saaetlnes the seagoing ship cannot 
continue its trip without repair of the underwater part and 
nust stay far wintering in the landlocked area* 


Iti such eases one eaa carry out tbs a uncalled frees** 
ing, that le. r the laying bare of the underwater part of the 
ship which is in need of repair* She freezing la possible 
in such areas where the average ^ temperature in the winter 
rscsttss .la steady - ..at m^.*... — . is fJ . st- 

ab experience has shown one can carry out freezing 
not only on assail but also on large tonnage ships# without 
taking them to the docks , for the -purpose of such repairs 

-"=•-*> fc'k**! *»-4* -AaSiOi 4t» -a. ‘it w*. *.*• * u. on *s -.-**** tft.v.'aaMkka. trfrKCk MtJt « i <»> A-i a sit, 

«RS» «£KWSB«? Wi sapiMS*»*w , ■*-*’**• JURS , R+rjjpvW pwwwrj* •# *wn> '» «**-»## W* 

welding of the rivets and plating, the change of the plat-* 
lng sheet® of the underwater part of the tall * and others . 

For the purpose of ifree&ing the ship .1® stationed, 
so far as. possible, in m area devoid of rapid and powerful 
enrrents* fhey start Ui is work when the chip has been 
brought into the condition of conservation and when the 
thickness of the lee reaehea not leas* than 25 * 30 e&* 
Around the ship they lay put the a an tours of the future 
ditches * 1-heir length by the side of the vessel is usually 
taken to he 1*5 » 1*8 waters, and the width ~ 1*0 to 1*2 

sieber®* In the stem the ditches are disposed hgr the frmm 

of the- shir's hull* by the sise of the screws, and the 
surfeee of the afterpiece of the tala, ir* which case hew— 
ever, it 1# not advisable to break the ditches mi a surface 
of over 1*5 to 2*0 meters* 


After digging out the ditches each three to four 
days the top layer of the ice is chipped off fra* their 
surface# 5 * 15 aea thick* in the place where the tee layer 
had been raneved* in three to four days free the internal 
surface (mi the side of the water) an lee ness f reams on, 
roughly the com or even thicker layer* She thickness of 
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the ice frogen from below depends upon the tompcreture of 
tte water and the outside air. In such an order the ship- 
ping off of the lee 1® continued until iho&e parts of the 
hull are laid hare which require the repair* 

A& the ditch 1» deepened one must carefully watch 
that the thickness of the lee at its bottom should not he 
less then 150 to fOO cm at the beginning and 250 to 500 mm 
st the end of the freesing, or otherwise the ditch can he 
flooded with water* 

Between the surface dl tehee the oro^s -pieces of lee 
ax® left over 53 to bo cm wide (Figure 8h). fhese cross- 
§r? leoes serve as the water-tight euXitoeeda In easse "£*1" flood- 
ing in one of the ditches, and at the same tisc increase 
the rigidity of Che bottom of the ditch, by taking on a 
part of the hydrostatic pressure affecting it* 


Figure 84 * T&& cross-pieces between separate ditches 

at the freezing of the ship* 


in the stem part of the ship, behind the basic 
11 tehee special controlling ditches are disposed* For 
single-screw vessels they make three controlling ditches , 
and for the double-seres vessels the number of the control- 
ling ditches la four* the controlling ditches, by increas- 
ing the surface ef the heat release, contribute to the 
quickened freeglng of tlie ice free the internal aide of the 
basic ditches (deposed at the screw)* 

For double-acre* ships, besides the controlling 
ditches, also auxiliary ditches mm made for the convenience 
of removal of the propeller shaft* 

A# the ditches are deepened they make abutments 
(Figure 85) In accordance with toe starpeoed contour of the 
hull, in order to obtain a roughtiy even surface of the 
ditch on toe top and at the bottom* la addition to that 
toe ahutneats reduce the tensions in the corners of toe 
ditches , which Is caused fcy the pressure of the water 
against the ice* 
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ftbufciaeat la th® dlteh wbil« fr&ealng- 
the ©hip • 


rm vmtm ir of turn unterwatei? part ot the hull ia 
started fiim to six days following te* tarainetion of the 
fvmmim* Stories tela tine botto* of the 

Ms been teiekeatd to tsln paint that th# work 
i«fi 4 the eross-pietes between the ditches which do not 
interfere with th# work: nr# not removed* 

*£>&& i ng of th# shite bjf ith# ia#thod set forth 

**&•« s**s!i ti*e and in the sseisriiy of eases take* 
th# ©oldest period of winter. Ssaefcteea they y^e another 
one more soapl lasted » hut also a *»a#e effective method of 
freMioft. froi* iron 3 to ^ a* thick tMr weld tanks 1^0 x 
200 ©n of the six# of their bottom and a height dapandins 
apse the depth of the frosea dite* W wile of the term 
ere inclined 1 t 20> ao that they eould he conveniently 
raw***. For ©oavenieaoe and tee esgadUlns of tee opera- 
tions, one stay vie# dismountable tanka with temp or rubber 
piece# in the junction planes* #fcea the lee in the frnm~ 
ing area reacted the thiekrtesa of trm to 30 the 
taste are placed an its surface at a distance from 0*7 to 
0®8 cetera from the aide ©f tee tea*©!, with the bottom 
turned down, and the upper part turned up* &t a distance 
of 0*3 te 0.4 meter fro® the wall* of the hull a luster 
scaffolding and the sails of the tanks are packed with 
ma&m of fine ©rusted lee ate ante, which la two to three 
days freezes la solidly* 

then the iron tank ie reeled from the ice for which 
purpose they teat the tank eoaslstlng of one piece, while 
the discountable one is taken wart. luater aeaffelu* 
lag is also taken apart while the tesla lee around the 
freumn^in dlteh is ©hipped ©f£* the lee dlteh being afloat. 
Is taken to the site of the ship and la filled with ballast . 
In such a position the dlteh frith tee ballast is kept &r 
three to four day#* Baring this period It Creases together 
with the haste lee ate tee side of tee afeip. Further the 
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ballacfc ie taken out, and tm im wall which ^ had mm 
fp&WQn to the Is chipped off and the ditch is fully 

is Depleted* 

In wMr t© have the aide mil of the artificial 
external ditch f recce mare rep idly and sore reliably, an 
the surface of the lee aaroaa the wall _ iron ;,ipea {cartridges) 
are placed, with a diameter of SO to S5 ess, and welded from 
one end. the length of the cartridges must correspond to 
the tfctckoeaa of the ice wail of the ditch* On one square 
aster they we two to three cartridges; they are so installed 
as to have the welded ends turned to the lumber scaffolding, 
and the open ones efeould lean against the irsu wall of the 


blares Attendlc 


5*k1 **& S. n It 


la the is® conditions * situation arises far ®ore 
frequently than la the fra* «t«, when a ship being la a 
dangerous or itistraaa# condition, eanoot ovareaae tb* 
emerging hero* with its aim f areas and means, and must 
ask for assistance of the leebreeicers or other more 
powerful ships. 

In th* majority of ease® the ahit o get into the 
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regulations are not observed even though they had been 
worked cut in the practice of tbs Soviet sailor® through a 
period of snany years. 

great importance is attached to the prop** equipment 
of tli* ship. Sine© the mailing conditions in the toe are 
varied end depend upon the time of the year, the area of 
navigation, on the peculiarities end the condi- 

tions of the ships, it u not possible to set up an* general 
or obligator? standards of -ship equipseni. Bash ship captain, 
each branch of service operating: the steamship a gency, must 
ki?^r *?ell the local ©seditions of aavigst lea, the ps#**X lax- 
ities of the operation of ships and setting out from this 
inf oration, determine the equipment needed by the ship for 
the impending ic© trip. fti* laaafflemh applies push the 
ship, m a rule, into a distressed condition, while the 
iiitiiif# -me© f on the contrary, reduce ita useful load 

v y j. wsv , tsaw ^ 0si'p>ssr->wjw»»i t ly tww af f la i^ssy cf * 

Moreover, the# build up the danger of the self ^ignition of 
the coal, the spoiling af the food supplies, ate. 

However, in spit* of the accumulation of a hug* 
experience in the natter of supplies, up to this time quite 
frequently the ships , due %a imuttteimnt supplies of fuel, 
lubrication, w&t er and food, get in distress and plead for 
m & -latanee of other ships. Up to this time there are cases 
when the chiefs of the steamhip agencies, porta, ship 
captains, disregarding the elementary rules of construct loo, 
preparation and reinforcement of the ship setting out far a 
trip in lee conditions, send out the ship* not adjusted to 
the navigation in the ice-covered areas. She neglect leads 
up to daieg*, huge loss of time and heavy lasses. 

Frequently the ©hip captains not only *f mall but 
even of large vessels, are liable far the dsaage. By 
disregarding the elementary rules of navigation in the lee 
conditions, they lead their onus ship* into narrate channels 
between the large ice fields, drifting in the seajf, will not 
take timely measures to take their ship* to safety, in 
places free of ice floes such as the eateries of the 
rivers, ports, hays and straits. As a result they get into 
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the ice drift, ga through distress, and we exposed to 

when Hn or o%\mr sbipa proffer &14 to 

a ahlii in tl#t prtifel&m of the mutss&X liability 

and accounting irlM t*f«eo the*. Some ships* captain* 
stead up to thi* tiae tv the improper point of view, and 
figure that th» I ejpl aid* of the question does not have 
my relation to the emcees in navigation and does not 
solee the problem of offering aid to the ship whieh got 
Into a risky peeitian mile sailing in the iw,-lee»w*w 

»* ** i ttij (i W .«k«a4.as« *-W» 4a adu wl 

ddsrisasssy • mm m *i»»j/*»v*-*-* «•* — -«*w ~ 

took place in the Arctic sanction, we shall ease precisely 
to the opsosite eoaclueton. Frequently sot only the assent 
of leas, but also the success of the rescuing operatic* 
depends upm the fast how timely, proper and lazily fomau- 
lated are the legpl relations between the resowed ship and 
its reseuer. 

She Soviet sailers offer aid to the ships in the 
most complicated and dangerous conditions with self-denial 
and without expectation of profit. But this does not man 
that they should be deprived of a merited compensation for 
the heavy and dangerous work eonacoted with the rescue 
operations. fie aaterial stimulation las an important rule 
l» the organtmhiea and execution of the rescuing operations. 

touching upm the arable®, of the Importance of 
compensation for the secern work and toy clarifying Seefcioa 
174 of the Coda of C o e mr clal sea Navigation, the Maritime 
Arbitrating Comltte* {!»£}, in its decisis® in the ease of 
the steamship *SMS»UN* pointed outs "Participation in 
the reseu ag eoepeasation by the Intent of the legislator 
is the preaim given for good work, inspiring the imediate 
.artieipants for reaching operations, and compensating tinea 
for their Flak* daring and chill. To deprive la cutii condi- 
tions the QrONt of the rescuing ship of their ompenaatian 
due to the fault of the crew of another vessel, would be 
manifestly improper and at variance with the direction 
indication of the law*. 
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It is equally important to determine fete amzmnt of 
expenses borne by the rescuing ship what* offering aid, not 
excluding those a pee lei eases when the reaeued ate rescuing 
ships belong to one and the asms owner* 

feten taking the aid of another ship, one most clarify 
the jsutuai elation with the rescuing ship* to sign the 
rescuing agreeeant on a for® of the Hartttm arbitration 
Comiaalon. (atfacheevit 4) ate give the ease such a shape 
that eaeeseive expenses dealing with the res sue operation 
® molded- 

In its own turn eaeh vessel, mi4 especially one 
navigating In the lee conditions, mist be prepared to 
imnediately and effectively offer aid to another vessel * 

In 4olc4g so otte should not forget about the saterial •stimu- 
lation * this practice saust be given such a leal formulation 
that fete ere# of fete resetting ship should not- So exposed to 
unnecessary difficulties la receiving fete aaerited 
t ion t ana to have the steamship empany pay fete expenses 
connected with the rescue oteratl ana-. 

A eemlderahle nueher of very Instructive case® 
connected with fete resetting of fete ship in lee renditions 
tea mm analysed in the acts of fete Maritime Arbitration 
ComUeioa (kuc) daring fete relatively short pe**oa of its 
operation (from the 1st of January 1931 )» fter® la no 
doubt that each case of the ship reseuX&g %& the lee ae*tei~ 
tiaoa ha& its own particular featurea^ and far this mason 
fete statues applicable in one case, nay teem out to be 
entirely ttaapplieftfcl* in another ease. As a rule fete 
decisions of the Maritime arbitration Cum Isa ion (MAX) in 
many fundamental problem serve as fete basis for fete sobae* 
quant set ions in analogical eases . 

below we analyse the amt typical problem arising 
in aomeetioa with the resetting operations in fete ice 
conditions (on the basis of the HMC practice). These 
problem are eoml&md not only tea fete legal, Judicial 
point of view, tut also to a certain extent fro* the point 
of view of good maritime bus ineaa practice. 
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I* The sttwhi p ItAB2tejS&*£3 Ho. 1%. which arrived 

with a load of lumber could not enter the part of its 
assignment fe«ea®« of the ice conditlose* the ship 414 
?iot have the proper supplies, and while It mm waiting far 
tM ispiHMNMt&t or tiie ise sltuaticr. it £&£ fully expended 
its fresh water. Ac a result of this they had to discon- 
tinue tbs work of the steam boilers* 

tinder the effect of a s»ir*4 blawisna with a fores of 
slight balls the staanehip *£BWNtt!S Ho. l* togs® to drift 
along tbs edge of tbs lee i« the direction of tbs weather 
&im island with rocky fears . f fto captain of tbs ship 
suffering distress# dropped anchor and at tbs same time 
turned to the ©hip w s^ :^i0XJK^ w seeking aid* S&a steam- 
ship # &^3$§3*MQLE*; 15 approached ia the floating iso masses of 
®ix to swail tolls the etemahip *SiiASmasHE$S Me. 1®, moored 
around its ©idea# delivered tuna of water and waited, 
until the rescued ship could rales its Stamm ami ton the 
anchor. After raising tto anchor the steamship ^«S<5gott5S w 
towed the *£HAS2^sifEfS So. x 11 in the neareat togr safe from 
ice hasardts. fto emer of tbs steamship 

submitted to the navigation company which owned the steam- 
ship *3*AB&aEiS&fS ao» 1* the till for the {payment of actual 
Xaid-out expense items and the rescuing compensation. the 
owner of the rescued ship# upon eonflrmiag his agreement to 
pay the actual expenses# refused to par tie raceme compensa- 
tion# motivating; bis decision that in this fOMleular case 
the regular towing# and not the rescuing operations took 
place. The issue was submitted for decision to the MAX. 

W, guided fey sections let# 171 and m of the 
Coot of Oossaereial Maritime tovtgatioa# tod fully satisfied 
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the of Mok&tz** At the trial of 

the it had ««»a esta&liehed ttset the of tbs 

stgaMfet? Mo. I* signed with tbs captain of 

a react** contract* The steamship 
Me* l w in aeed not eo much ,>f the ardift&ry fccwieg, but* 
feeing in a dlatregeed ^ssltloa mtm.1 also .other aid* 

The coal supply on board tbs chip wee nearing its ea&euati^n* 
the fresh water wee ufsavall&&le» the fesasrs end the enginea 
wr# out of comlcsicri* Tee steftachip *K0»&qKdU®* net 
only supplied. tbs OMSge suffer ski^ with fresh mi*?, 
but, waiting for the raising sf tbs &teg&, ke^fc It frae its 
drifting to the shore, ®±-mm tbs arjchor m& m $$m poor help, 
fir it- kept t fee sMp stationed with great difficulty at*d 
even if it could 4a that, the aaehoi* eteis was uareliafeie* 

Sc" ».. » < wuk<««a ira^.aa* »» .4. -a* **.«•.*«. It. >Jt •- '35^ ' >*a --\ f' <EHine *«.. - ^ — . a. *3 

Cpfi — Wfr4*S %*'** »iMSW» *4»«C*M»** V94W *3 £k. WWfcS.- V*** ,%* 

itself to be draws* late* tbs las drift, un$9i%# &*m&& to 
the redder, propeller® aa4 anyfe* itself be tferare out on 
the- reeky reefs* Then# condl tlona were the fau&datloe for 
th* to glee full satlc fasti on to tbs ela leant* 

a* The eteamfeip ■ s LHi^CM-^iEO w during del leery os the 
roadstead of icaguth to the cftMaabii* *£XiS¥AMlM* uaa pressed 
apitiRt the coast and grounded on the sfeoelc, by th* wind 
of ei*wn~feail fores and by drifting lee* Around the chip 
a feugg® msi of I## e^eumXated, the wi ad did not calia dorni* 
Tb@ cartel*. of the chip eae forced to glee 

the di $ trees eign&i* In spite of the most adverse cradl* 
Close he me laMdiately a^rsached fey the aftMMis&lpa 

gvjgg-XMOt'SX*, *AilMIM% ^OIIS 8 , 

and otters- The rescuing operation were headed fey the 
eaptai& of the skip who also signed a reaenlr^ 

agreement with the captain of the ©hip l HiiJtACHMSETf ** . 

Sy t^e s»s»nt when the reeeulrsg o^retion^ eterted 
* LIJM&CMA miLXM w 'm& grounded fey its eottoss oa a sfeosl, me 
uaeliad in fey eaad op to 1*3 meters, mrd fees idea that large 
mmm of lee wet*e grouped around it. 

After the sounding of the depth, whlet* feed fe#en 
carried ;mt iw esireaiely difficult lee oondltioas, several 
•‘aefeors were gieen in a goose iitse* After tfele the feeeey 
winding tackle® and towing cables were attached to the 
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saebor chain and moorings encircling the damaged ship* 

Wrm the steensfelp "IMMmmKtX* £bmxt 1*000 tom of ma*ut 
mm pumped out and also the whole content. The 

vm icuiog operations continued for fourteen days and only 
mi & result of self-denial of the ©hip ©rows end a g&idanee 
marked by high auallfleatiens* the steaaslii? *£#HACSAaSXIZ 
mm safely taken off the shoals and brought Into tta* near- 
est port. 

The owner of the saved ship did not contend the 
actual expense horned by the rescuing crew, however, denied 
the rescuing eoepeasa t 1 on to the claimant , motivating his 
geeisloa with allegation that the vessels and floating 
Mhne belonging to him had been participating la the rescu- 
ing process . 

S&K# guided by Sections 164 - 173 of the Code of 
CPs^erciai sea «$*v igatlof t , gave full eat is f act lot * to the 
cl&ijg&nt and distributed the rescuing eospensatioa estong 
ell lbs rescuing v«ssci.B, in accordance with their i-crti* 
elp&tlon in the rescuing operations. 

3 . The Diesel propula ion ship SEU^&VXH* 4 was 

celled out to 'bestow aid on the a teaash j * p ' kviVDA " whisht 
having exhausted all its fuel supply# lost its seew&rtfel* 
mm end we* drifting in the large grit fcumock ice of 8 * 
f belle # while visibility me poor. The ehip "AMIHAli 
ggggjmui* prided by the coordinate© end radio location 
recced on to it by the ©hip in 4is trace, bed fairly promptly 
41 m®mm& the steamship "guff*", took it la tow and deliver- 
#4 it to the closest safe port. Also between the cap teles 
of the ships a rescuing agreement was made* However, the 
owner of the steamship *KOWbt% alleging that in this case 
net the rescuing took place, but an ordit-sary toeing process, 
refused to pay the rescuing eoapensat I on . 

ms, going by Section i6t of the Code of Cc»«aerelel 
see navigation# gave full satisfaction to the claimant. In 
this ease the eteawblp in a heavy lee situation 

(targe broken buMsoek, lee# 8 - 9 balls) was In a condition 
t&et tee not seaworthy cad on Its own force could not reach 


3£4 
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a safe port. The ship and the cargo loaded oo came were 
subjected to real danger. As a result of the actions of 
tbe Diesel ship "AiMXSAL ciSXAVXH*, which, tailing in a 
heavy lee situation, also had been subjected to real danger , 
the steamship ?K.OV2* " was brought in tow without any danger 
to the nearest port. 

4. The steamship "CHAPSEV", with a limited supply of 
fuel in its possession, calculated only for a normal trip, 
wag compressed by th® ice masses m the sea j it could not 
get out to free water an its own, and thus arrive t o th e 
nearest safety port, the captain of the ship "CHAPAEV 
pleaded for help with the captain of the steamship "VOVXOV" . 

epfr# yfed ttbW M T-. „ kfl Bfn.* M Mg'!* Wa**ix*4* 3 m 

c olid 'hull "and sufficient supplies of fuel and water, made 
its way toward the steamship “CHAPAEV* » chipped off the iee 
around it, took it In tew and brought it Into a safe*® 
port. 

the defendant denied to the claimant the payment of 
the rescuing eempanaatien, alleging that the captaiu of the 
steamship "VOSXOV* refused to deliver the fuel to the steam- 
ship "CHAPAEV", which would have enabled the latter for 
independent sailing to the part of safety. Hcwaver, the 
kax found the material submitted at the trial establish 
that the delivery of the fuel from steamship "VfflBfcflT* to 
the steem&hijj "CHAPAEV" la the. condition* of wavea-bell 
wind and isovament of the iee masses was impossible. But 
even if the steamship "VJfEOV" had delivered the fuel to 
the steaaship "CHAPAEV", and the actions of the first aim- 
ing at averting the danger threatening the latter, had bees 
thereby ended, then even in this ease. Inasmuch a* these 
actions under the given conditions had a useful result, the 
rescuers, in accordance with the Section 16b of 1 the Code of 
Commercial Sea Navigation, would be entitled to resawing 
compensation. On this basis, guided by the Seetions lbs 
and rm of the Codd of Commercial Sea navigation, the mak 
gave satisfaction to the claimant. 


STAT 
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The steamship Mr&M , :•'* * having th& 

ice mm*s of five to six h&X is, had &tf*ees»8 fully 
'avereosae the ice masses * However, its* boiler went c ot- of 
so^aission, ever* ttosgh ita technical condition imd been 

fc*>ry ewa aefor# the chi;. set oat #§ itn *cc ^U- 
*ug trip- *?agtri#e h»4 to *pe itoy.psrd and whi. v began 

tv drift witlt the ice is&ss&s. :n the direct I on of a »&ad 

cross' &.rou? re i^klo-h iderebx& of .-.#€■ were eec-iigiu*" 

latino* the ship beca«fl& entirely he ipiesg. The oapi&in 
of the ship ”P^JUI^A XXP&Mivd** turned with the request far 

ai ^ I'v* c-3:5».ks^; stK : . ^taorfcww** I***.., ; .,„ 

the area of the distressed vessel * The rescut-eg egremcmt 
completed* As a result of the aid bestowed bfe. the 
rsseuer tihi* > the distressed vessel vaa taken out of the 
lee area ana tested xu the nearest s&fefc* mart * 

The defendant m^lhXM-a )y & tifloAt ;.. on- of the de^odr 
••4* the cX&isssmt In regard to the ex^nae ite&a b&roe by 
hiaself, but refined to pay the re&cue eo^eaeatiati * under 
the pretext that no dagger va&a threatening the rescued 
vessel * nor %m rescuing vessel # but the aetiem deftliug 
with, the giv log of aid did not call for sny special Effort 
on the part of the rescuer* 

tf&K# whither the Agsue had he#« duaa-iued, did aot 
agree with the defeiK&fcftt basing it* deal® ion on the feet 
t feat ius aseertiooe are lo coat radie t i on to the iteguia-tiond 
of Chapter XX of the Csfe of Comer* i*£ ;>ee ^avi^atloo and 
the aeta&l eu«iditt«*ft* of the ease* The atm&ebio 
dSXPE$|£o* mm thraataned by the real Onager of loss* Th# 
ship- w '¥^>-iHfY ,, &ot only earried -out the to&isg of the 
.injured stea&er, hut s*eat & te*g Uk* in the drifting ice 
ma&ses aearetiing for H in poor vieifcility. in this fonndm- 
tioa and guides by the Chapter XX of the Code of cohere lal 
sea ^avlgefciQs, the &&& gave aat.ufaeti.osi tm claun of 
the sh’*i; n V n in the >f 2i> r ooo rabies* 


STAT 
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In the tiG&ntlrm the timely repair of the steam 
boiler of the &tmm? and bringing it 

in a good technical condition , should have taken a whole 
24-hour* day and required only 6*000 rubles of expenditure* 

This case showed hov/ through the preparation of a 
ship aust be mde for a trip in ice conditions* 


1 action b&« .Kea.-cuing of .the Shi pa by , the 


aroygh fee ice*, 


la Section 10 of the segulatio?*s for the ships 
conducted through the Ice* has been provided that the ship 
following the icebreaker must* in ease of d&a&ge, issue a 
signal of distress by the International Code of Signal®. 

By the sai&e regulations it has been established that 
neither the icebreaker* nor the owner of the icebreaker , 
not eveis the cargo owner are liable for the injuries and 
other losses which may be caused to the conducted vessel 
during the conduction and because of the conduction through 
the Ice, and the saaneuvers connected with the conduction, 
however* neither in the aegulatlcae nor in any other legal 
enactment there is-; a clear provision in regard to the fact 
whether the icebreaker suet aid the ship without charge, 
while the sh.it> Buffers distress when being conducted by 
the icebreaker. 

let- us analyse one of the most characteristic 
decisions of the MiC, hearing on this setter • The Adtoin- 
iatr&tlou of a maritime port* disposed in the estuary of 
a river, applied to the M&& with the sfcatesient that it had 
aade an agreement with the captain of the Greek steamship 
*MSliB-}S PoUEMIS®, which was grounded on a shoal in the 
conditions of a drifting ice, and the rescuing agreesseni 
was completed on the prescribed fora. The direction nf the 
port aseiased the obligations to rescue the chip and cargo. 
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Th© operations dealing with the rescuing of the gtpe 
effected by four icebreakers , two of which conducting 

the^ship in at the time of the damage. fte ship 

WHILE PifXEflXS * had to unload o?gr to some otter atcim- 
ship acid barge 1,600 tons of cargo, after which tte 
distressed steamship was successfully taken off the ahoaife 
was towed in the nearest seaport, which waa free t?--m 
:ic#* At the Inspection In fete port unimportant damage of 
tne naic* was detected tn the rescued steals hip. After 
their correction tne cargo, unloaded from the steamship 
while i t had teen taken off the shoal wag reloaded and* the 
steamship VA£II£0S POLEitii* continued ter voyage accord* 
ing to ter assignment. 

i * 1 ^SsJ'ltxon to v(i£ actual eapvftae* s&ent for the 
uugrouading of the ship, the vmln office of ’ the port 
outfitted to the H&a (Maritime Adjustment ceuBlMrlon) a 
claim for th® rescuing cooperation. The owners of the 
steamship W VAS ILEUS POLEMIC 11 in their objection to the 
claim, declared that at the time of Its grounding the 
ssteamahip was under the guidance of the icebreaker "tolcs* 
*‘hich was in the poaseasion of the claimant . Moreover, the 
did not extend any aid to the steamship 
-VASIiECfe ?iuEMI5 n when It was grounded. To the extent 
that ^the rescuers themselves were guilty of the fact that 
fte defendant needed aid, they ted no right to compensatl-on* 
further, the owners of the steamship *V&SXX# js P0LEHIS* 
pointed out that neither their chip' nor the vessels rescu- 
ing It were in a condition of immediate danger. Finally, 
the owners oi the rescued ship declared that the expenses 
of tte elai.es are exaggerated, since free iteir bill they 
should exclude all the ex^enae^ born by the reseaiog ship 
in tte port for fourteen days * from the day of the gsrouzid* 
log of the ship on shoals to tte day of signing of the 
resetting agreement. It also would be improper, in the 
opinion of the defendant, to c^pene&te the crews of the 
<&hips participating in the rescuing operations . 

At the- trial of thi^ case the MAX ted to euterttuu 
the f ol 1 cw lag ques tions ; 

X. was the grounding on steals by the steamship 
■ ¥ABIli£-jsS ?3l£MIS a caused by the carelessness 


STAT 
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of the icebreaker "T’d&X* m it was c^nduatiag 
the ship through the ice* or by som other 
causes ; 

a t was the rescued ship and the rescuing vessels 
threatened by come real dangers; 

5. what work was done by the rescuer* and what 
expenses t^re borue by the&; 

4* what is the price of the rescued property'- and 
what should he the ratio of the .rescuing compan- 
aat ion* 

&s it had been established by the da&age eowRittee, 

PriC shipa *'"K,X©iT' «5w* ¥£*«p ~ , &$* ter b®k-i»*lg Ot| 

their cargo, were .ready to leave the port • in the gioruing 
Oe&se fog prevailed bath cm the roadstead and in the channel. 
The steaiaer *£H¥ W which m® guided by an experienced 
captain, well aeauaiftted with the local conditions, was 
ordered to leave the pari on its own. Then the icebreaker 
by tagging on the eteaa&hip *MSIite>)& POl£%X& tf took 
after the steaawer a KXE? ,t . Passing by the a toaster "KIEV 11 , 
the captain of the icebreaker n 1ud &* left the sterner 
*?AJlJkoS ? ■>!£$£* * which had to wait for the icebreaker* a 
return. Thus it mnt ahead in order to mmk.% ice resonaals- 
aanca by its hull. 

Being convinced t-te-t the ice i-n the channel could fee 
easily passed through* the captain of the icebreaker n TM-M u 
ordered the eteaaxer ”KIEV W tu proeee* on its awn, while the 
Icebreaker itself returned to the steamship "V&SXX&QS 
P ilMMI*' * , proceeding with it* conduction » 

After approximately six hours of Bailing the ice- 
breaker and the conducted ship reached the anchored steam- 
ship '*SCXEV a whose captain declared that because of heavy ^ 
fog he cannot proceed, on hi® course. The ieebreaice r Tmi-oi- ’ 
sailed on and discovering that at a abort distance ahead 
t hex*® is free water, it returned to the ahlpa. But since 
there was, a dense fog he adviced thee to stay on anchor, 
waiting fur better visibility . Then the icebreaker **OROS H 
c&se uu to the etaaaer *VASILE,£ pouemi S" which anchored 
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behind til® •tmm of the atcataer ^XE¥'% and u^u the 
request q£ %'m in ?i&& of the drifting ice, ahifted 

the steeper P h&MXl 5r fe&ck^^rsl t*- the northern 

i?%e of the cfe&*5**el, after vshizh the droo *ed the 

port at^hor* 

; ''*ron tin* northern edge of the ah&nnd «gi$ cleared 
along the toutiaaro edge trie lee ^*t stay lug 
-*** To the mid q£ t he icebreaker ^f'M^ &m&' up the ice- 
isre&kcr 3*o. 4, which a topped behind the stern of the 

t *V&«oIIif.£i. /oxSMli * • The fog did hot; disperse, vi*> 1- 
fcliifcy was bad, &a*i the chips thus ressained in ;. i&ee until 
*h© next #p-rrvk-*g* Sot figuring uu the i^rovssaenfc of 
visibility in & aliori Khli«, the eaiteir* of the ■i&Hnfa&er' 
-TM-& ' gM-m the 4iapa»lti$8 to get ready to reeuM the 
sailing# %hei'i the anchor mta mi&mi on board the steaNser 
~?n#ZiMOs. Fdli$?iT£* ihw icebreaker w «$ in* be«a 

of the echelon* followed by the a temper *&£&¥** g th&n h$ the 
icebreaker ?*;>. & and finally by the steamer *VApXij£jiS sjiM&i& H . 

do leg the &tmmr baling it? o ; >c#eesia^ of a 

relatively atsall draft, stood not lit the channel hut behind 
itfe edge. Tine captain of the d&staged ship &% the trial 
indicated to the CoMMissl^n that roughly la ahemt an hour 
^fter the &Upg*ltltf£ of the icebreaker to> get 

rm&$ for departure at a distance of about XOD meters- u« 
the i og x-he steas&ship ^UlivV^ appeared as it wts raisioug its 
anchor * Driven toy a powerful current and •under the effect 
of the drift-lag lee., the eteaushU' 

started to am forward, the captain of the ateaaatoi*? 

VASIJLM^ POiMMXZh* testified that, seei&g the <jatrro.!debte 
QolliB%&to with the eteasae? gave t he engine full 

ispeea ta the rear* The ship turned starboard a«4 at the 
b^@ ti»»e behind ita a tern a p^erftii lar^ek we^ heard and 
$ ®hak.e^p ^aa experle^ed; the nhi*> was groun<ksd on a 
sh^l and injured Ita. helm* 

&ottgfyfcXj? ib the ea^e way was described the grounding 
ep.t a<dde i?i the lag h^k af the ateaifiehifi ^siu.ib 
ttp*m the %m& ti<m whether the mtmmmhU} ^msTLEOi '** 
c^uid have avoided on the hank, hypaaelng the’ 

steasaer ■ KXKir” if there ^ere rso ac^rew tent of the ice, the 
cap tain of the 4&mm&k& ship aaa^erad that in such c Snd it iont 
the ^teacjshif would have pa&aed freely without tengUng Kith 
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the right **fesmd edge of the chat*?*® I. * 

The explanation of the condit Loes in the 

c^ajuage took place, m> mm offered by the captain of the 
staas&hip *vk$XiMCi s PvbEMX^ was a& variance with the 
test! Bfonsy of toe pilot of this ship * The piled; teat. If led 
at the time ^he-g the ahip raised the anchor, the lee in 
tm Chatham ilde of the channel unexpectedly started to 
sieve, while .t -stood t* till uhe- the captain of the ice- 
breaker gave hie orders to proceed with sailing* in ox*v®r 
to stay on the a pot the ste&^hip gave fall 3 peed backward 
and was grounded. on tae ban a » llo efforts to bypass the 
3 teaser ®ICI&V” was ssad© by the cl&saged ship, and no danger 
of collision with the W KX&¥” threateiied him* 

The testimony or the [Hiot ax" the nteaasuip ^VaSifSljh 
had been eoaf isresed by the fact that the & teaser 
”*uJSif% with a draft of afeaut cis sseten* was stationed at 
that time not in the channel but behind th& edge of the 
channel ^ in which a place thither the steamship "Y&SXJJfX 
POXEMXS® with its eight -meter draft, could not come at all* 
The pilot of the &teuati$|p ^XlEY^ had categories 1 ly denied 
the possibility of collision of the st^wshlo *RXEV* l to 
the «te*aBatt.U HhxljJLdt 

In the ship log of the icebreaker n Tx& : -'&* the 
lug notation was made; 

*8 hours 40 Sttinutea we get out to the ateasushi^ 
which ms stationed In front* At 9*13 we set 
nut by the channel, leaving behind the eteaesship 
^KIOT*# The icebreaker Us* 4 was given the -order v.-. 
lead toward free water the stewasfcip w YliSXiEOf: 

PQilJfttlS ** . There is no ice in the channel. At the 
southern edge the ice stands fora** 

The testimony of the pilot of the ateaeahlp 
m® confirmed by the radio-te legraphic correspondence 
between the captains of the steamship "WSli£C& ?uiEMX3 * 
and the icebreaker **T 0 Kc& * . At 8*40 the captain of the 
steamship "VASli-fcOS issued the following radiogram; 

”The ice moves, the ship Ls being carried away, 1 shall be 
pushed to the shoal*. The captain of the icebreaker "Toiix* 5 


STAT 
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the f-tli-Aiiag reply; n dhe Icebreaker m * 4 is -.tmtiln 
to yoar aid . In this c or p ortdence m we see, there is 
reference to the movement of the tm p however there is r*o 
assumption of the darker of' eoiliirios with the staamishlr- 
'-KIEV- . 

*« the basis of ail these data the &&& caiae to the 
c inclusion that the- danger of collision he twee a the stea*!$~ 
sill;, ^VkEIiktx o ’U&ix:-* and the steemshlr. **iO;KV R did not 
exists and that the rear ran by the steamship ~¥AEU&06 
. * &w sifeh cxciuelWiy t'ov the puivoie of staying 

;U one place, since at the time when the anchor was raised, 
tne .---ce started unexpectedly to i$ovs along the southern 
edge of the channel * k% the tlm of this maneuver the 
stesssehip a ¥AEXIJliiB ?JiMMX3* ran aground. 

condi t lone of the grounding -of the fitea^his as 
established by the t44K disclosed the absence of liability 
■*iiai&oever on the part of the icebreaker •'T-iffe*. A& it 
g*« be awn from the ?«aterials of the case, the icebreaker 
at all times serviced the steaisship ’’VASILS-x- 
*-u good conscience* The service of the icebreaker 
■' T .iitoi ,r w&t & ubsequent If re inf orced by icebreaker* Mb* 4* 

The text in the log of icebreaker iv* 4 makes it 
el&ar that upon race* pt of the order of the captain of the 
rcebreaicer ^T'QfvoB” to rush to the aid of the steamship 
*m^!LEk- ’ibBiaXS* it wa* at its. side air© &uy in Id »i nates* 

thus, the statement of the defendant reverting that 
allegedly the meuens themselves by their asm" actions gs&de 
the rescue operations necessary., and therefore had no 
rightful claim to- compensation, had been fully disproved. 

Considering further the question of the degree of 
the danger which threatened ths* rescued ship and the rescu- 
irig g-Mpe^the ms: remraed that the captain of the steam- 
ship *VJUSX2 jEU& Fi>iE$§Is* in many of hie radiograms*© ae 
revealed through the te^txmaoy before the bea&ge Commies ion, 
and la the text of the log bcok has consistently streamed 
that the zuic* is threatened with serious danger* However, 
the HAS did uot consider to base its findings fully on the 
isaterials submitted by the captain of the damaged ©hip and 
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h i a tea i is*, on y - 


esotnin of the steaiaship w ¥&Sli£C£5 
claimed that his vessel was threatened 'by the Hangar uf 
col its ion with the steamship w iCX3s.V <t , however tills state- 
ment was fully dU Proved* The captain sent a radiogram 
to the ship- own©** In Athens Shout the injury to the he Isa 
the iee-bre&ker during its attempt to take the ahip of 
tfje shoals, which did a at correspond to the established 
facts * 


f 


The Ete&ra&hlp w ¥ASilllX- /uii^io 5 * was .undoubtedly 
threatened by the danger since it wse koltdiy grounded on 

a bank in the conditions of the drifting ice and could not 
get off the ground by Its own force, in -such conditions 
the rescues'’^ arc entitled to 1 or* in accordance 

i*-t the islrti sjlc it3 of the 0 odt- of v ’jssww.^v iw-*. dc*. ■* 4.^^*.*** 

t Ion/* However, the immediate danger of cape ia log did not 
threaten the ship, and the captain of the damaged vessel 
w&$ conducting for Ik days negotiations about the terras of 
rescuing, without signing the realising agreement. If the 
ship had been threatened with the danger of eapalsing, the 
captain, quite naturally, would not dare waste much time 
and immediately would have signed the agrecsa&nt* 

The rescuing operations were initiated only after 
the signing by the captain of the damaged vessel of the 
rescuing s^ieasuent said were carried out by four _ loabreas^rs , 
in the group of which were the icebreaker *T -K and ^ iso. 

which ??ere engaged in conduction of th® damaged ship in 
the ice until it grounded on a bank. Taking into cons id- 
erst ion that the rescuing took place on a relatively shallow 
hank la conditions of pour visibility *»1 the drifting ice 
aiasses , the M&k recuguiaed that the real danger was threat - *’ 
enlng also the rescuing ahipa* 

Further, the g&£ arrived at the conclusion that the 
rescuing operations were croaned with sueeeea* Also* the 
amount of the rescuing compensation was determined, together 
fr-he expenses of the receiver® , which in accordance eitti 
the Section ftau 16*, 166 , 1?0, 1T1 and 172 of the Code of 
the Camesereiai Maritime navigation, Sections 2, to and b of 
the Brussels Convention of 1910, Sections lk f 15 and 10 of 
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ins true tlona concerni sag the trial of cases 
and &eetlone 3 and 3 of the fteseulng Agreement, have been 
elalaed In proportion of the value of the ship, the flight 
and the load, The expenses connected with the trial haw k 
been assessed to both parties . 

$hi$ case tears testimony to the fact that the ice-* 

breakers eni^ging in the conduction of the ships through 
the ice lanes* in accordance with the effective legislation 
have under certain circus tane©© the right to 'receive the 
rescuing, compensation from the thips in distress enjoying 


Besides that,, this ease abowe over again that the 
captain of the ship conducted Uy the Icebreaker through the 
Ice lanes* by carrying out the orders of the captain of the 
icebreaker connected with the movement of the lee ®a 
•aust take at the seme time preeeatioi»ry measures* &r he is 
not relieved of liability for the safety of the ship Which 
had been entrusted to him# 


iieaeuiag of the ohlijg M 


complete 




la t m i practice of navigation eases took place when 
a Bhio wa® rubbed in by the lee aaasaes during the Ice floe 
In' the fall# Especially dangerous in this ease is the. 
grounding of the ship© on shoals in the estuary or a river, 
Many ©&&©© are or* record when a ship grounded on a bank 
before the ice flow in %m estuary of large river® with 
rapid current » had been cut across by the lee# Therefore 
in' the late seas an of the year before the ice flow n tarts , 
and the ©caplet© freezing sets in# one has to be especially 
careful. However* if the ship grounded at the mm time 
on a bank, one should take measures immediately* bo as not 
to waste a single hour, to get erf the shoals by one's 
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forces ana available * C&ses are 

inm toiii place In t*w absence of trie !*«, bnt 

of fch* la?«adin6 tea flow, ami if the grcmridea vassal **» 

not gi w« iawediatw ft&aietmee » it c-auiS to# last. o'.a&iA.&r 

& legations t&ou place whan the afc«saahUi w ddDi&A 

in tins rescuing of t&ffi English »fei£ uF # which 

the M&:£ took aogrtiaaa** of when trying thi^d^^atid vm 

4&1*era&teti ng ^oy^t of the re&a&ifig c .^B v -eusai»x’on * 

event- took piece uniter tr*» f m - --' Vii " :i S a 2 rc uss iftnccs- » 
*sw uUsssski,- "£»£ -y? S»fi" *t *e* ir ^ 

the of the r iver with a lead •>* lelliau prvaw©t& * _ 

The ensures takers by Basse to getting off the s$uoaX& faUevs 
fcn give positive results , m\l®& &*$* it. weasaa*^ to 
f;>r aid raith tba aa^tala* of to«e staasM&fcua-s ' . > ,, * 

il&Tikl" 1 * atud the tHe$«X ves-eeie ami "i'fM ;$$Ik*ii*4& * 

^ dfteifitgadi ship is&si t-t? be unloaded toy shout a^OO 
tv^- of cargo and th® ha ilea t water* o&u tv ba puss^ed oat , 
after which the reaeulng vessels * their eoisaw effort, taa* 
the Itklv* off the ground without any te&gsu 

^he ,>%snar of the rescued p.hU, Motivated bl& negative 
<Iee.Jfci.ua i§ ^ayaaiit to the rescuing cm^sati ^ that the 
:-|? was nod threatened by toy danger. £*a i&*& 

this defe&da&t refused to bear the fal^^ooni of 
ex?>*giM& ^tiich had toeto actually pat m fey the itf ^ 

<**'&&%, toy hir- of vmtoitiug, there w&& ?k* need for the 

# * - -*- • — - — ** - *~™ ~ c4’ ships * 

_ „ id have been 

earned >ut toy one or at best toy two ships, in iue 
course of a longer period of triune * so issue h the ^sore i* i net 
the* ve^t*!#X grounded on a aa«dtoank in the estuary of s 
river iio oredica^ieh t t-hx*eatened * 

the maritime Arbit ration Soasai.®* ion (MAk) ai^th^ 
trial of thi» caae did ?>ot a^ree with the apinu© of the- 
ctefa^KSant. » 4a it had fe«a proved the a tecs® hip KfUi '»# 
frXMm* km% threste/iea with a real danger of ohip^reek. 
fr<m the morseat of grounding and up to the time of its 
r^oval fra«i the sandbar* the water surface in tuc river 
wag- redded toy 3® am, an4 furisfearster® the ^fer oontinaua 
to ^crease , which is the usual occurrence urt %hi^ area 
tefps*® the c ::aapietc freezing* iisvtag grounded ^ith tn© 


355 
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central part of the mill, the steamship Of ADfc2i* at 


a considerable dropping of the water level, which actually 
place, could break in two. Bee idea this, the delay 
with the removal of the steamship €nm the sandbar could 
tew lead up not only to its wintering in the iee conditions, 
'm% alas to its complete destruction fro® the accumulation 
of the ice masses , since before the setting in of the 
caplets freeze and also In the spring time considerable 
m&a&ea of ice are delivered fro® the upper reaches of the 
river to the sea. Cm the other tend, the rescuing ships 
themselves ted bmn subjected to the rear risk of being 
caught by the ice with all the eou&8*£tteaee& i»»u- 

Ing there fees, if they had not managed to retire to their 
baser disposed in the upper- reaches of the river. 


l«wf Arbitration Osamas log (mu) 


determined that the merit of the rescuers consist In the 


restoration of the seaworthiness of the damaged ship, the 
liquidation of the danger -of its destruction, sad the 
rescuing of the ship together with its valuable cargo* 
iHi-cing into consideration the effort®, labor® ftfidi expenses 
sustained by the claimants, the mx guided by the Articles 
i * .1 ted. ITS of the Code of Ccasaerciel HfcritiM Issvigetion 
determined the rescuing compensation at the rate of 10^ 
of the value of the risked property, that is, the shin ate 
freight* 


ssitlg oi .tne tei&s XMrini 


The rescuing tug plying on Its mn igned 

course, received over radio distress signals of the smri~ 
ti»e f lasing trawler *MOT-1028” and promptly laid its 
course to the place of the mishap* As It further was brought 
out* the trawler proceeding on its way to the $e&, r-ar* 
large field© of the floating ice about 50 cm fchiels, and 
decided to break through them* However, the fields 
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am! alt hoygh they cause# no tajur/ to the hull 
of the trailer, but it- and dragged it alusg with 

the drift* &1X atteapta of the trawler tu get out fruss the 
icefielcte mm not attended with. aueeass# while explosives 
mm not available on hmrti -the tra&l cr* .Later as a reeuit 
•if heavy coerces tori of the ice* t he plating of the hull 
v&s t**a ‘-iff in the area of the and thm mm 

£&m0&4 at a length of about on# meter# 

Between the c&otftlfis of %'m '-ship $|lOT~i320® and 
't‘L;.4£L¥^T^ a raseuing agrees***** was ?. vggi®# * The rescuing 
operation# which tools. *•. lace U* heavy lefc condition** had 
been success fully completed* # cement cox wsus ; lateed al- 
ia# Injured aeetioa of the f-^repeak ana th« tug* after 
chiii. log off the .ice ail ai-^socl the trailer, safely got it 
oat |>o^ the toe tract. 

iia^evsr* the defendant* the uwucr of the trawler 
-logs’* * agreed to merely fd? the factual 

e*$ *?<*«» eormccted with the conduct Lor* of the shir through 
the Ice drift* tewewp, raised objections to the p*y»»£t 


:>f the reseuleg eaapetieefc lor* im the basil 
not the rescuing tool-., piece* bat the oral 


that allegedly 
saz^f t-owing* The 


ca£t&& of the trailer, &eeor<Ueig to the statessefti of the 

defendant* Issued hie aisfcre&e signal by lack of experience i 
i. iR.em.se* by hi# inexperience the s Igtied rescuing agree^seot 
&od the statement a tat trig the of the ree cuing 

o ; -*rafci j?ia wa* executed by him* 


The aefeiKtant pleaded with the MAR %& go by the 
cooaltlonii f the ease indicating the fact that* in his 
opinion, the reecuring of the chip actually did feet take 
place* since the ttoiu wac trot In a damaged e edition and 
did not suffer distress* THeae facta the defendant &»&©« 
to he taken irstc c^sideretlon when the m>& will have i mmi 
Its dec i# l or* tesivira-* 

He aiao *? ie&ded fetth them to uu.c into consideration 
the fact that the operation connected with the proffering 
,-vf ** t ,i |ip > ->ni y '•rnp-half *-?■••>-. vj** not f ^o.r hourfej an the 

c i a i»a n t a t & te d * 
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STAT 


Thu representative of %m cia.Uaan t # referrittg U> 
yect-loas 164 - 168 of iha Code of the 

insisted sm the pa^ssen t by the defendant of the 
reaeulag compensation# and ai^# f^r the expenses; Incurred 
during the actual fc.ha© * in the e surge of which the reaeu~ 
lag operation** had. been conducted, *s luce the vessel had 
been frrl its & uu« in order t : t r ;f fer §14, 

Taking ,.ntu co?v& iderat iun _ the coadiidoa*? In which 
&M% ’ifra offered to the trawler *1^-1020'** And also the 
positive xesuits -.f sar^ # furthermore gulag uy the Articles 
164 - 160 of the C ode of th% Cujajse relax liar it iw 
the gav# full sat ufactUvs to the elaisimi . 

As it had beer* indicated above* to arcNo? in the lee 
treats aad *0 mmsh leas- in the drifting tee ?^ssos * is not 
sim advisable. Xspeeiaily haaardaus is aaesttraga at the 
entrance of a bay# a trait# harbor# entered fciih lee that is 
not solid, which may be carried in th«? nm, under the effect 
•>f the uind or current . still ^ore ^ngerous is aaehorage 
in the estuary of the river in the spring or late fail 
yfert^&S *&©« the ice is brought la large amuases by the 
river* 

If the shi# taosi anchor ir* such **aa 

should organise a social watch on the bridge of the 2nd 
ssata* jcaaidea this the engine at all fci&es be in full 

readiness . Any change of the course and direction of the 
wind &r»d the 4m. ft of the ice -ssaasea # which at first sight 
ao not evaa threaten the ship# sust be irvaadiatai? ray- srtad 
the captain . 

The stea^hl > *¥U*£iy * % .#* edggriisg one %>f the 
is* lets covered #£tli .ice , dropped both anchors r;h.lle uiui^g 
f-‘?r the orders to eater the port for unlading* As the 
result of s strong wind which set the ice w&fc earned 
out fra# the to let. The watch aae i&t&ftt was at this sRcarttot 
tvi hie cabin# while the watch caller did not attach &uy 
syeei&l importance to the sscvamaat t»f the ice. As a re#. ait 
the 3 hie was carried away is 1th the drift of the ice ms see* 

faring a heavy ss*o$* bliasard a«d at visibility of 


STAT 

- 3?6 - 


f 



Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


c- 




POOR COPY 


skiers at tfee steia of 


w&tah «a* fey the 


t tm *$■&& m&* 


M it had i&tar e&tAfrll&tted jm dee** of %m 

mUckm*** there at ail, so that t&e eaptada ?*t 

the oek^ier .fow*&£ ->ut about feJus be£*;g i&e drift, *mi& 

Wh&Zi It &Xr®&di|f t-?0 I&t*? &&<* i2&p «?&-*£: 1 &i%* %l* vfefea 
ttMauree • The »«b**>a#r deeiiftg mtfe his port eld* 

against the stein of the steamship *ei^££fcTv&^ ; :?£* and 

&lao lie ste*u Upon the eaptaio 

v,T %fm sehooner a storm trap tended to the 

of the asshaoaar vi&sr- taiaro aboard ite &z 

Of tvv»fch «#*,*» ItS &li&;2Jte4 t&* aaT*to®^t 

•&fcoui the e-dlng of the eefeaener ecTtluft eoriy«?stiQti*u 

to t&e~eff«irt* of tm eresrs of hath t*^d 

pKlUfol of the eapteia of the steamer 

v- z<fo&* , the sehowjer *V£E3i&* moored to the la# side 

•of tte ®hit acid i» rush 5 >*eitto« wider the aha Iter it it* 

totU* kept on until the- tea drift frtef.w*6» &t this tl» at 
ted heart dut severed thit the Btetwefcl*: 9 7iA&l¥-J&T M* Imt 
its Metier* After this the- -»#hooner &s& hear* £&**«*& osa^r 
to the t-yuitxg, launch, A!- ah it s?m$ in the oort * 

-The ttr«t»ia of Use &t*etfefeSi>. :t ¥iA^i¥ChTM:\ oumltten 
to the earner of the fcehooae? "YS&tSA* -a a lairs of about J&,000 
rubles ta Whtah the pri.ee of the lost Meter laeied**!* 
mnd aifci* the almrge for *hi* 9 * te*rs> *fei»te alleged!* md 
beers spent. f-:-*r the rese^fog of the s?«hooo©r# 

At %h& trial of this aa#e tiw- datan^lnad that 

th^ aahoojser hM : haen threatar^d ^ real of 

^eirig drifted the #p#s? aea or he arched hy lh* iae 

. Oal^ cto® to t-he al.4 i?htairs®4 frees %tm aWMMsefcip 

the had hea?4 taw4* fto.# the faei 

of reaa^iag tfee ^aho^h#r *W$$Mk w and tl^a ^ajfal rea^lt^ 
aa^iawd the resellers ^'re hot to doa&t* 

the MAK did «ot agree ^ tth the aiaia p* ti*&* 
aiala^at ah-trat imteolfjton his tUse ainee up tP the Is-^rc^a- 
i^git p ?; f the weather the- ship *flAJ^WCE1S)& s * ^prleed of 
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STAT 


th* to unload or to carry out any ot tmr 

tlcm$ « 

As far &e indemnifying the price of the lost anchor 
is concerned* the Maritlw Arbitration Coiasa-issiaa (&A&) 
recognised the Ibet of the loss of the anchor during the 
rescue aerations , as not The MAE determined in 

the eaa&peris&tiaii for the rescuing of the schooner *WKJ£& w 
In the $ am. of 13,000 rubles, but Indemnifying the 'lost 
anchor and the cost of the operat .tonal conveniences of 
the ship, it decl.ir.icd* 

It- said execs pie before all on© sust take note of the 
deplorable conditio?! of the service on hoard the sfoio* The 
large 3 kip due to "the" lack' of attention ' on 

the part of the watch assistant, lost its anchor. while 
the schooner *VB&HA* s$as threatened with complete destrue** 

fe- -*>- \-fll m 

Xk similar conditions in the estuary of a river the 
fishiag boat n Ta^Kia:|A Mo* i w had been compressed by the lee 
masses and taken to sea* in board the skip the aropplies =jf 
food were exhausted, the forepeak was damaged by the ice. 

The eras* could not eliminate the onset ting and pemieiouB 
leaks because of the absence of earnest* hem,, , paint, lumber. 
The owner of the ship siade an arrange *e: t with the eaptairi 
of the steamship *5J0i$BB$D ** toward the gres cuing of the 
vessel and the steamship put out to sea in search of the 
distressed ah l p * 

The search for the ship *Y:)I&U$£A ih<. i w cooUaued 
for six day& and *as conducted in a difficult ice situation 
at extremely bad visibility, the wind of five- fco six ball 
force. In the drifting and hisaaoeking ice masses* 

T Jpoo finding the &s tressed ship the* steamer "Moiseis* 
provided the crew with food and materials to stop the leaks 
la the fore peak* Thereupon it took it 00 tow, and la 
accordance with the agreement, brought it out In free water* « 

The claimant sued the defendant before the MAE 6&mn«k~ 
c wi ti'-i ’ o no a 1 *. vt ; 'i 1 f orjfcxx bae rescue o*. the ship ann expenses 


STAT 
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Incurred fey the rescuer, and, sis c? for tadesalfyi&g, the 
e&fserieee 1 acurred for the action (ir; accordance witfe Mote i 
of Article H6 of tfe« 0ldC BSPaE)* 

The jHterifetiae Arbitration {&&&) deterjsiaed 

that the railing ir«i8#l compressed by i©«£ saeeeeis s&d lie 
erew being without foM supplies, were a?*d»r the threat of 
deetruetieh and the action© of the st^Mihip were 

attended by result©* The ship ra$ discovered after 

search, had be#t| successfully l&ken out £rp$i the ice-bound 
a.-x*ea to free eater; the lives of eight person *ere sated 
ana the- uMp wsc pmeml, together with the cargo loaded 
ir* it* The tiM. gave full rat la fact! oh to the claim of the 

st®issh| %ri .«^ 4 

The ship of the local £ort .fleet teii £>& especially 
careful at the? time of the coast ai navigation while flut- 
ing lee staraee lire at see* Ttie stup cat? suddenly turn its 

direction and the ship can be pushed out ashore by the 
accrual© tlag ice saraae ami seriously damaged or even 
crushed. Kith the altar* lead ereaitlng off fross the coast 
the asftll veseels can be dra**a into drifts and carried in 
the see* The railing af &$all ship# In the esastal eruebed 
verified lee le 4ar*gero us # siisce raider the effect of the 
Ml it can rapidly’ beetle solid and press- the fbip, dasaage 
1 1& noli or to&g it &io«g inti drift# * 

k sls5 liar ease ioc« i/iace #lfca the launches ^jSSHIOXT* 
ai'id ^T'AjOfAO* * The chief of the part, thought that the mri- 
f led ice *aaa*i» could hot any da^mge to the soffieieoiii 

sit?«g /wtallic hull© ibe i&anehefc a ad w^xieo kangas? 
(halting jmks) while In tow* much th» ©ere s luce fcfce 
shl rssesfc warn not over p - § bourse* 

The Xaussshea 9 ®smf and £**#& together 

with the kungaera rat imfc along the raaetuar* on a trip* 

The lea w*& rarified and of the substance of two to thre& 
belle and did not euggeafc any dfcsigers* However, three ho^r?s 
later the win4 changed it* dlreeti^m acid by the fare# of 
aUt or seven fe*3U$ quickly rade the lee ra&eec; solid. The 
Xatraahee ami fcungeee* were japeerad la by the Ice rasras gad 
taken to see. ^be eteaeer *£i&1fAk* set out t<> search for 


STAT 
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the stranded wcaei* • in cn.Ifce <jf the s&ox poor 

visibility and the dr-art ur the lee the ateaoshU; 

4 £>ii¥&& l!S fouad the launches a nd got the# s&felf In the s*ori. 
Ill© toats /£Bj kvinga& is oriental fieiucg treats/, 

vier# *iat llwowrtd) they had bee a emptied by the 

ice arid buried vu th& 

£fce ow&c-r of the *trihVAsi’ &iafe«itte<i s 

request to the Karititae &rM trails Com ©is&ion (M&) with 
ibc claim to safe bis actual e&psmaes f&r t-bfc rescue opera- 
tloiig; refunded and a rescuing a usjpe us * t .1 oj$ grfentaa» which 
the defendant. refu&ed to >;ay * 

;#~E d^t^rmio4id that the launches ‘*ildBI£IIir" aad 
^V^TTAC" had bean in a dangerous *i fuel Ion am* their rescue 
the .result- ef the u&efuX aatioi%e of the st#teshi.p 
I ? * in ^ith fc&e Article 

Il54 of the C;o4*& of th# cosi^rcial fteritita© HerlgatH^* the 
sl&Lfmni d entitled to get hir- rescue e&vcrtfaii*:*** 

x&% m analyse the ea&e which plaes *rit& tbc 

launch H /k #1- -Vid^r/a fhe atcmship recall a 

FScIidgrEi? 5 . to *?Hlch it omd that. this launch ?*&$• taken 
to the see d'i.tts the is#* !M8£»&e& a«vt .;$ in ?*eed or immediate 
halo* g*j :--^?i of the crew *?ere oa board the litesch* The 
ol**a»r <** i^taafeid set out to ^emrch of the launch 

arsd the next d&y di&eu wired it in the drifting lee 
The launch v*a& raiacd with a heavy wiweh •>« hoard the p*Ur 
r t> >4 delivered into the clear wet«?, nfcer^ the rtf wms nv 
linger daa^r for it# after which the launch gdt e&fely t " 
the ;. ai At of mt igm»*»t « 

,:?sil i l the factual ex^eiices dc&Xir^g with the reae ua of 
the i&smcfc warn about ruhiets (without oona-ld^riag 

the rescue at ©a^ae tt^a %?heB the price of 

the launch Itself m not over 20ji000 jrohlea* ^h&n the 
ca^e ease tor trial before the Harlttsse arbitration 
gt^siB (¥Jk&) it datarsii^ed that #a heard the launch ©t 
the it# re^eue there %e»s a cargo Mifch eatl^atad 

vai^ if m*mt 16,000 rubles * Coneldarlsig the ^eritr. o-f 
the crew q£ the rescuing shir la the bed lee eondlti^^s # 
within which the rescui?ig %.ermtl^igis *ere co^dccte4» and 


stat ^ 
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also the relatively smii price of the rescued property, 
the rate .if the rescuing including the 

expenses of the re&euer as determined in the cum of 23,000 
rubles * 



Xn tut; contract daaluug with the e&Lrterl&g of the 
vessels which in the proems of their am lotion are meet- 
ing, with ice masses , especial provision are stimulated 
providing for the norra&i icebreaker aid- However, time 
ii» no indication la same as to the Quality of the icebr-ea mr 
conduct .! chs service. In the practice of the sea-going 
fleet problem of the quality of the icebreaker conduction 
Up. the liability connected with it on the part of the 
contracting parties, are frequently on record* 

an example let us dwell on the case described 
above dealing with the Cfapeek *t»ws&htp *V&SXI&0& r'JiMHIx*, 
which applied to the Maritime Arbitration Cornice ion (M&&) 
’4ith the complaint of insufficient aid proffered tv it by 
the icebreaker w TOfrjo w * 

In their plead trig the owners- of the Ureek shi* 

, o in ted out that in aeeerd&nee with the contract the 
chartering agenta were duty-bound to give the ship aesia- 
fc&nee of the icebreaker. However, according to the allega- 
tions of the eaaere of the eh ip, this eld was, insufficient, 
and the. sterner went through a damage due to the careless- 
ness of the icebreaker "f 0&0£* . Seeing in the carelessness 
of the icebreaker the violation by the freight agent of 

their obligations* the shipowners demoded free* the charter 

agent the custpa t'ts&llor* of ail the losses caused by the 


STAT 



/ 
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that l* * af all the mpftGM* dealing wit fc tbe 
epair of the s-hip injuries, the #etum of the ccispensa- 
tiaci Sfar" rescuing, the losses a «f fared through the *m te 
4f tlsse, etc* 

In his ejection to t m demands bo stated the 
catering agent declared that by the tenor of the contract 
ha Is not liable for the duality of the icebreaker a^a 
offered to the conducted vessel • (independently .from this, 
a-i? ?$e Know, the steamship *?d£EMI3 was given the 

proper icebreaker aid while the da***®* t-d*>k plaoe due to 
other causes ) * 



la connect ion with the the Maritime Arbitration Co#- 
a laa ion ifcorou gbly considered two problems: 

1* what l- the exact content of the obligation to 
hefetow icebreaker aid an ass used £>p the onavter - » 

% ti ig sigC n t i 

id ,, . 4 . 

g, has/the instant ea^e the icebreaker T'M.w peer* 
care leas? 

By the provisions of section 2 as stimulates. in the 
freight eanfcr&ei, the flight agent Xo under obligation to 
ba&'e ' sseasures toward the duty that the icebreaker be 
later than 4S tour® at the place of the iee edge, when taking 
the vessel to the port, and «ben taking it oat of the *.• ore 
not later than %8 hours after the captain gave hua aocice. 
Thus the chartering agent a setBsea the liability for the 
timely 'bestowal of~bhe icebreaker aid. 

The ala itself is at the disposition not of the 
chartering agent, hut- at the organisation which is in 

charge of the icebreaker , that la, of the chief at toe 
corresponding port • In Section 1 of the ibsgu.latio.nfa 
governing the ships conducted through the ice it is states 
that with the request to mlaee the icebreaker at the di&i 
sitton of the vessel am m has to apply, while in the port, 
to the chief of the port, and while at sea# * to the captain 
of the icebreaker. By the proti&ion© of Section 4 of there 


STAT j 
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fcfce tim order of sequence of tm vessels 
tuirougfe tm ice# also tm naa&er of the si 

veseelft* i» being <3efcef»iaed while in tee port, 
hy the chief of tm port, and while at see, - captain 

:>f tm ieebreskes** In Mcsrdance with lectio^ 5 of the 
rcg&lebtes&e tm aaffcfttee of tht veesel-s* foliQWxx&g the tee** 
breaker lit the lee* 'in *nattere beeriog nti tm i»weeet*t In 
l-he tee* *suEh 2 $ ate* it to the ardersp tee captain of the 
i<HH>reake;E*« Furfchea^ore * in Sfectica lo of th# redial l 
it hm bear, preaer tbed tMt eeeh wmmi enjoying te* 

£es?vX&eis of the tiebreaker for conduct ten through tee ice, 
b?i thte &&■•« fact lee 3 am? ' to ■# 111 ! to submit to tbs 

regulative * 

&@ ssue’u as Us* iisa© aocl order of -aequessee of the c*s~ 
&ex& conducted to# the i©e ? are: determined by tbs chief 
of tbs port ;*r e*y*t&Xfc of te© icebreaker*. from m on 

teat tbs ablpe h(MM entered under the jurisdiction of the 
icebreaker* between the conducted vessel &a4 the ieebrea&er 
soeduetiog it* dir«et4«a relations are estabXiabe** to 
interfere w.lfcb which tbs chartering agency* I&_ aat only sot 
entitled to* but ©cte^Xiy bee a-o opycirtwiit^ * 

Alongside with this ay directing it» ship m te# 
freeing rjQTtz , the ship swaer* are getting lucreeeed 
freight rates* The diffem.ee between the freight refc&n 
in the freezing end -freezing p^rte Ib ih£ cosspeoeat ion 
for this, rtek* which the ship ottner aagusKd when sending 
h?& sin, in the lee blocked regain * 

moving y^tier advueeeat the claim of Uis Greek 
slap, tm mntirne Arbitrator; arrives* at 

the £>I lowing cons&as l**i* ; 

It u tee duty of tee ct»rfcer.ir«g ageai te provide 
the chartered waaei frith the assistance of the ice- 
brea&era* a&d this? assistance muat be placed at 
thei'r 4. Is p os 1 1 i bn .i'w proper tl^S* 

tea aa^lsteoee gi^a by the leebreeker isust he 
,> ; ^u ts*at It usually lo • relfcredi In % sertate oea 
or ia ^ certain oort* while ite ^rder of ^eque^ee 
the mutual relation of the ships with tee led- 


STAT ,| 






& (ft 
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breakers! a-re regale tea fete 

governing tm »f the vessel* through fete 

i©#; 


fete risk -4‘ dangers threatening fete &hij; 4ur,lag 
it?* gcm^uctloo through the iue r&sts alt ite s&ip f e 


fete tes 

it# &tH$ 


A ?iC^i&®&nU). ste^tferfM &y tm partite 
tv? the suit, &ti4 -apon aepoa.it Lom of r-arte, tte Merit tee 

u L&i* Ivit ' (s^Kti}" d&tseFStlHCd -%*&%- ite&2 i a&&£2 

ted taken &XX the asses ure* fop the- proper end arKi^nat^4 
aml^efeioti of tte vessel* i« feting rat frosa tte Jfeets 
Ireag; established, fete arbitrators reoogsiaed that fete 
etertering agents rmd nofe ssate itesH&-eI?eg liable far any 

of fete obligations 8&sus*&* la coefteefeiori there 
with the Merit tee Arbitration c amsd&saon ordered to ae^ 
the eleta c*.f fete o&mws of fete §reek ship *?Af ill >-' ?PiE^Ii 
as presented to fete chartering agent* 
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X* aaw.. Iw 




lee oMdles* 

Ice sluafe * 
lee elos%e» 

Slush* 

Botteae lee (internal)* 
lee rime farietles (^0^ ice format ion )< 
lee* 

§1 let ice (glare ioe)« 

Ice crust* 

Dark lee cruet* 

Light lea eru&t. 


Gray yeemg lea* 

Orey~«hite young lee* 
white lee* 

Ohs j*mr (annual ) lee* 
¥wa~9*er oil it»* 

Ice of many years standing* 
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IS. 


XU. 


as Ia * 


fha tosfcie p&ek 


i. fho KrtUfrt j**« 


"**##* Xee. 

Coast is® (stop# lee) /Shore lm&/. 
tSse iee feet sf th* fast lee. 

Tbe edge of the fast i®». 

3 trended ha«».n»c (KraeBOhityy). 

Steading lee (stress. } . 

tee washed aatore (shore lee wall). 

the drifting flea* 

tee fields. 


U. q». Belt% 10 R.XSR.JOSR 

a) 


£ax$* !««' £1*14® * 

S«*li ie® fields* 

&8ibP%® $£ 1«® £i®Ms (floe) * 


W tegmJjSS- 


Lar^t glaeeea* (large si$se loe a i*fe« ) . 
Brnmll ♦ 

Sfcfcrla • 

Bruh lee i0*>* 

9ag*to*s«» 


>&a - 
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Ice mass ive * 

Xo© belt* 

Im spot. 

X©# toagpuee* 

tm 4am. 

Ice sags* 

C oas ol id© t© d ©dg©. 

3*p3jfi«4 edge. 

fti© limits of the iceis of various type© , 


lee is absent (water is elear)« 
Bara lea* 

HarlfiSu lee. 

O^saolldatafS lee* 

Exceptionally consolidated lea* 

Peek lea* 


Exceptionally expressed lee* 
Compressed lee. 
lee In thawing. 


lee* 

L*®lnate«3 iee {stratified ice). 

Outpouring icing. 

Ice forssed frcw refreexing of pools or lakes of older 
lee « 
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STAT 


k. g msm. xci. 


») y&rie.Ugg sILSiaSM. . 


Dry eraeks . 

'>pen in the iee cover* 


0 ) . . l^ MylslDns af thi Crmg-kff fev 
T&alr Origin * 


* fttftl cracks * 

* TTOFsvxe cracks . 

* Dynamic eraeka * 


o- 


♦ Bloom of underwater parte-* 

Slagle* small htmoeka piled up edgewise (Hopak.) * 
fiaai&ek* ~ r 

Barik of taasiockB « 

4 huagBaek harrier * 

A htasasek halt. 

A regular humoek? faraati^s* 

Hefted lee* 

lee P i Her { euehi on) . 

>« level lee* 




Sa«*fr©e lee eurfeee. 
Slightly eoewHKwerea* 
tnowed under ice. 


STAT 



Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





tO m s.CUi to ^ 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


STAT 


i- gaMBnxaft..ar m snow cotrea 


a) ffes ftgea. of the. Snow Coyer . 


A recent snow cows'. 
An aged snow cover. 


*>) Yarinua Pa«ag of Jib^ j&bmk .. ea .lee . 

A level -saov 
A ruffles snow ©over. 


«J iSBBafe 

* Snow &&&&* 

/ w Ind-s-wepfc mow* 

* Undulation, wave, ripple, parallel ridges of snow 
formed by the wind. 

* Stratified &«o»* 

<>* .aaixed ice. 

* Clear lee* 

* Sirty lee* 

* Kiaoe on tte lee* 

* Salt solars on ties iee* 

*• mmLMjmjm jsmm m mm % m& 
m, M&M&BJSMT 

») asasuC^e. its, sm*. 

* Sno$* water* 

* Spots of wet ice* 

* Puddles on lee. 


STAT 
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4* Pools . 

5* Clear water on lee. 

6 * Hole erneed by thawing of guot** 

7* watery shore lead. 

8* open ehore lead. 


t) vtoietieg of Thawed. lee . 

y ♦ haped io# • 

10* Dried lee. 

IX* The iee send. 

1^* The rotten lee. 


** .agfattM .»rjta»...ai»iiug ice, 

X3* MuahroGw«heped lee hloate » 

Ih. The iee block with an uedNmcater mm* 


«- m m mm m 


a. atmmii eareittjH&i, ice 


1* flie tabl*^h*f»ed ieeherg, 

2* The pyramidal leafcerg* 

3- iBrk or etripedi iceberg* 

4. Iceberg in dtoecepeettton* 

«>• Befcrie of the iceberg. 

6. Iceberg $leeea« 


*• ayffij ■ aa 18MMBB 

/ %C 3 & ; the drifting continental Islands settled 
01 s * the ground should he class If lea m 
imobxiiaed varieties of lee. 


STAT 
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m, aameag ii am 

r&mm&jaL rmjULAXJSL * 


&•$> or btg&t la fcte* 

Podlft aear 
Fool* omr £!)& 

TlcS&l 2 *ftde# 

ififtFirieetlaQ **»». 

^SJOl (glftdfr)* 

Crmeke fry tH* wwat* 

€%&&$•!* 


b> Sira* of Stataait.. IfttJIMMWft .«**, JAtSC * 


£*« !*&*•- . 
k'at*r ih® &k|f 

fte Is® 

Wztsr owr tM IS® awftee* 
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imUlAtlOBi F-M 


sgips Q'jHtftictm m ggE 


icmMkmm ma.mm the ic e 


^«c. 


deques t fur conduction of the vessels through 
the lee isust fee directed in the purt to the Chief 
of tfee.. ? . **,& . .t.a. the cap&a. lEtfbf . the 

ierbre&ke? . 


3 . 


begird the glitp subject 

» #>. Kn *j! i *>.*V*% . ’?...? i^S 


.ec , 


■>ec* 4 . 


e undue t i on then* 

V’iu« 5 ? 4 to«? 

-mvxg&tion practice: a supply of coal and food 
sufficient for the case log through the ice tracts, 
together with the log&, quick. ament, planter, 

*aa«fcs , and the like. The water ®Xim mating means 

of the vessel must he In good condition and, 
besides this, the ship suet have a radio set 
receiver m good condition . 

In case such condition have ;> it been complied 
with and in addition, if the ship does not have 
by legal process 'and nut overdue credentials by 
the govamsiant agencies or c X&ss if ieai leva organ i - 
Eat .ions about the eeawort&ine^s , the chief of the 
port, and when the icebreaker is* stationed outride 
of til® Halts of the port ~ the captain of the 
icebreaker has the right to refuse to take tm 
Ihly to the area or to bring It In the port » 

£v»ry ahip i?j need of eonduetlon by the ieebrsaKe?j 
isust wait for the arrival of the latter and not 
enter the ice without the Icebreaker* 

The ilae- and order of sequence of the ships in 
their passage through the ice- and also the number 
of the ships simultaneously conducted, are 
determined in the port by the chief of the port, 
mtd at sea by the captain of the Icebreaker. 
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The of the vessel# conducted la Jjfe* Ice 

the* icebreakers , nest submit to the orders of 
the icebreaker with reference to sailing ic the 
;.ce, and act in harmony with these orders . 

The ships sal lias behind the icebreaker;! must 
riot bypass each other* 

The ships while following the icebreakers , a^ast 
he readv to reverse Lnstaatl? their full sp*e 4 


Footnote i 


,-,agc 112. 


* . * *- tw*» '- «« W 1 fh ?-HA Si > ci .'«?' iu'iO 

aae S 0 i«« '••** v**v --v— -■_ 

tow cables of the icebrsaksns , nuafc not suve^ 
thai** $Kgiti€ the forward run without ©&*ecx&i 
orders of the eaptain of the ^ iMbreafc*ra ^ on ^ each 
•occasion* Theo must ae siesuiiy to uroy. 

the towing cable by the first demand ot toe ^ 
captain of the icebreaker, and also to- give nil- 
soeed reverse run* 

In the first place naval vessels are conducted, 
then ?ss 1 1 ^c&rryo rttg &?*d passenger —carry »h.w*j .-s- 

and’ the ships with such a cargo _ with reference 
tvo which there tfSra a pec ial . ad i cations && to 
their urgency, and then all the other * oh on 

oxiier of their arrival to the lc* edge or to 
tlielr rea&in6»& to leave the port* 

The vessel following immediate % after the .lee — 
breaker, £&sst # In ease of damage# raige idle 
dirire^s? signal by the International Code of 
Signals * 

The n»hit& following the icebreaker in the lee 
channel, ssoet go by the signals given with 
whistles or sirens. £|4 the signals f mt® the^ 
exception of signal must he repeated by the 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 



POOR COPY 

STAT 





follnvring. vmmIc fmceesaively, beginaiag *ith 
the aiiip closest tc the icebreaker* which gave 
the signal* 

Th^ orders of the icebreaker, issued ^i.th 
the fe'.igrmls, muet b& executed ima&iaffely • 

3>. c&ae the carta lb of the vessel wish proceeds 
u *rt*r conduction efforts of the icebreaker, fails 
to g&rry out the dispositions of the icebreaker* & 
oantaifi* ih# latter caay refuse to further conduct 
the ship liutil the full execution* of the order* 


*i-3 •'• ^hftr the ■* c^brsMike.r*' ^ the owner of an .tCfe — 
breaker* aor the contracting agent are liable in 
a eaopensator? order for damage and other losses 
rhi oh* may he caused to the conducted ehipe at the 

* «. -* A. .... -S 4s- -m -ti’uM t !<*<“■? fllYf*^?**?**. thffi • €ie 

««U %*««■ X*--..* - Vfc* w *-«»«.«• »- --- - --«*•■- - - 

oix&nnejif;- and because of Msu'ieuver ing ©uratiectett 

v; i th tf'u.e conduction operation. 

The fterehanb vessels of all £l&g& ©an use, free 
<>f* charge * the services of the Icebrea&crs of the 
certlnetjt port directions ill be eoaduckea 
fr^rSt the ice edge to the port end 1 the * ~~ v l 
td the sea* for conduct left within the limits of 
the sort basin* and likewise for the tow leg 

during the conduction, should such tuning be 
recognised aa neeceaary by the captain of the 
icebreaker - 

xtie overiivo-or i?-tg of the ship , © ottnec ted with 
the execution *>f the XoadSiig ** unloading *>p#rs— 
tioos* coal intake* taking In the dicks, etc.* 
siust be carried snst fox* eompeaaation aatabxishea 
fox* the use of the ©orres ponding services * 

livers shio using the services of the xc^bre&K^r 
fv*r conduction through the ice, declares ttoeresr 
its agremeat to ^utelt to all the reguiatl-saj# 

.>£ the present by-laws * 



1. 


\ 
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oec » 16* All the rules governing the conduction of the 

ships by the Icebreakers , which have been oper- 
ating before in any of the ports of the iBhH, 
are cancelled with the publication’ of the present 
regulations • 

1. xhe aoutui signals for bypassing la the 
lee re mala the same as those specified in 
the rules for preventing the collision of 
ships at sea; one short *1 go to the right”, 

- two short ones - J *I go to the left", - 
three short ones - w the engine is reversing 
its run”* 

2. kfcen sailing la thick fug, *a>&fc, la snow- 
fall, the signals described la the Article 

15 of the Keguiations far Averting call t* ? ntm 
of Ships at Sea, should be used. 

3# The icebreaker should be considered as & 
leader of the echelon, which sails la front 
of one or several ships. 

km k dash is- equivalent to a long sound, a 
dot is expressed by a short a ouad (see the 
regulations of the international Cod€ of 
Signals , or the Regulations for Averting 
Collision of the Ships at Sea}* 

5* At simultaneous work of several icebreak- 
ers the senior is the one whose engine plant 
Is the stronger; its orders are carried out 
fey the other Icebreakers, unices different 
dispositions are iesuea by the chief of the 
a orree p ond l ng p or t * 

In cases when the signal# given by the ship whistle 
are not heard because of the heavy wind, because of the 
adverse direction of the win & 9 or because of the great inter- 
vals of distance between the ships, in place of the sound 
signals, the flag signals or remote figures arc uaed. 
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In this case; 

the or f lagp raised to their proper piece. Men 

*1 proceed forward, follow m*i 

the hall® or flags * raised to half the height, ~ 
*tieduoe your speed”! 

the removal of the hall or flag stands for "Stop 
fallowing «•* ressair* where y®a are**,. 

All the other el goals are transmitted fcy radio or hy 
the flag semaphore* 

Baring the time of nl#ti signaling the ssessages are 
transmitted by the Ht Horae lanterns and eemtiMs even by 
the flashlight* 
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aouatry * 


,s^ or 

%n the 

in $ of emtatry 


xii the 
its £ of 


Belgium 
<Jreafc Britain 
Northern ; 
jLpejjihd 
Qerg&a? 

; mmm*& 

£?pein 
; Ifcalj? 

: c&mm 


fformy 

USSR 

USA 

Frfcnee 

Seeder! 

Japan 
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mmm mwrnmm: 

Y&m) 




19 




igntmt is «&***•£ late totwMs tt*e 
e&ptalri ^ of t*» steiwlii^ (mo-loF- 

nhip) 


to#' 


la i&e teat ami reseat 

in tbi of 


Mtee4 in the teat aa the foiiawttjg subject 

i* 


*ltt»«u#4? r * iatom ■af^a h.ts»&f t&» axMuttaa of 
&P&sm%%om aiming at tto® mmm af ttos stMaafeip 

(ftetenfclp) , . ,.* of tlit 

l® msb** mm otfiSr proper tg 0 

£»4 *1*& to cm&mt tfe* »&14 mill to 


.— --ar- -r- r--^-- - , or soot other port 

5FEBT %m M mptdiri* * 




a. 


F&f asMutoiaa of tfes reading spent &oimi n tim reeetaer* 
uM| free of etmrgsi an4 ia the proper nm&, t&e 
aMtaalam, et&lMff a&iS ether ifieteiiatiorm 
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of th& m&coeO. without ti&ig&ge* 

without need, not easting them and sacrific- 
ing therm,, oor wott ether oiad of the vessel *?§ 
i ! ro. * 

For the executl..-** of the *: erei- .u; -i^vl.laa 1*5 
v eetl«« 1 or the present agreement , the tt rescuer* 
in eas-e of stuecea&fiU results #f rescuing will get 

£.$>$*: *§?>£ Str 1. OSl tfi £K0 JV* 

•>* at the rate determined by t he^arTt KT "Arb It re- 
t i Cj®8 lesion attached to the y&id Chasfee# 

C-maerae itf Kose^w (Kuyt^abeva* street §•)♦ 

if the rescuing operating* m sp* te of the 
effort of the * rescuer* are conducive to oni* a 

^ AiE»t. la I - th# *&&m#rj!m2* v «M'i i.\ t-.h# rlght. 

to obtain co^ryinsati on in the measure ^rres podd- 
ing to the recalls achieved. 

If by agreement of the part tee t v the contract 
a eeasfcain detersai^ed suwj of compensation '’for the 
resc-aer* will he provided, nonetheless tine {turn can 
be debated by each of the P&rtl^ * and X ucewise fey 
other interested r-er^.m* (section IX ) . 

In f*uc& ca&* the rat U* of c sensation for 
citing wiii he eetefcllahed fey the /Maritime ArM- 
Irstioa Cnssarisslon with the \&s great too -of the terror 
of the ,, rese&t o cm tract * 

The tMrZtlss® Arbitration will also 

&et-tie all the other disputes between the part ie# 
arts sag frpg$ the present agreement * 

4 « foe * rescuer* l*&& the proaing rights mi the reBcucu 

property to the etas of the required compensation for 
reaeuifeg* vitho&t the written authorisation of the 
"reseller* or without the disposition of the obairs^us 
of the Maritime Arbitration e-..-»a lesion* the reached 

property cannot he aoveci from the place provided .:,n 
the flits t section of the present contract* 
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if the ‘’wacuer* wishes f> secure fii® 

.****«?*.*• ^ «cort to cSif ir?eat 
a r ter ^ ^ 1 t ^ a 53? ti Ck ** ai ss 1 - ,!5 ir *a« dieted 
h ' Ji trt operations or 

securT'yf &***««“'« tw SUBi of ' «* required 

Is* t*&iU.s &tvi :;f s^curii 1 ;^ tr^ al&Piw -r 

tiiis- * rescuer* 

“U*“* *<» •’* *■“ £Ii£"’ 

tv«4nt$&ns are- %**«?; TVllZ^ 

** ■■■**" *' i s*>Si4isr - s' * 

X?i fii&KiS the **■ *£ i-A^| -- . T 

b » tfe * CI»iKsan ,r ti* He^'-iLe 
f ^**3iaai?r,, the "rescuer* «ay secured 

SEKScr^iS a s 

vi the 2ni£rsjgfce-3 part* :-y'i <•-«*•*■ ..,,,*. *-*&' *12*" . . 

arts* t*** , ; * w U*&i.ras*i«s 


?* e s*m*ae 

a^t.t€r fro- *4^-* Z*d >A -*X* J s de^irabj 

'*>ttKiaa i , -i^a * * 


ti 

aaa 

^r*y trrtLi 


•iSti i - * v ^* iB * “T* t& *”^ of the otftir 

b^- its 3^ 


lirro-ugh i^protgaent the 


..>ari leg’ -of the i^g 


STAT 


3&S 
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mm submit the eaiectiwi arbiters to tae 

oare of the KariUse Arbitration 
tats ease «» Chairman ttf Hitu* 

caaaiaai-aR *** eaarge *«.*» w 
oae eartieaiar arbiter* a;;P“j».ht*a !.*•» 
wes*er& of the «wtti*e Arbltretlcn 

■me -rae* of the 

ev the regulation© gfr«artu>f| w . r* T 4, 

by the Semis# Arbitrate .. f 

caofliwed bf tfc* ?esu^u* ’.* tsw o,,,.. :. crauioe* - 

B» the re«iue»fc of the *reaeo®r n toe ltoa.pi|f 
sap it la# Arbitratt™ Co»u.*lt* ^ entiUea to i*a^ 
order*. a, t» the final decision n the *| L 

to the ,ji«a*st t:> the rescuer ol 6ft* 
all'?* Incurred e»fen»e# t« fail --f u* •Iff?' 

in cese of neeee&lty, th» 
lag "art of the «at h*» be*ti oibsiUea. 

• s .» enters tato the j:*res*r«i agree**#,*! .tt| 
e8;..a«its of the representative # she shU and 
■weight anfl' there*** •-£ their u*m*«r» # 3 ; ilS . - s 
■afth of tr#a liable iwittout the 1 =-*^— ; 

■or the other and wltbeat the ^ers-onal « 

*b* eartain) to the exeeut*-* -<f th*- 

th® of th* af&itrttunj ■***«*$# caa _^ 

ar J * • athir interest*** 1- *ft« r«ftttu*u 

la && fr*s*&hv < 2 *? (*&**£ # 

\<*iur*r« un«r t&* ^dlfvavi ths^t^ir .. . 

i; U iti fcb* «**r*ja vaivs* of the *£*•* 

itw rjat ie»» fefcfta orM&-f^***fch -f the i#^ - ,1 

the re&eufctl f-i-o^erty * 

Th# arbitral i-v‘« c»a RSSi - i ^ €f ^ 

the ^ *&• Cfe&i2*isaa oi* ^ r * 

*jk*it:roticm lh a aa-se ^;hen tfe« ^cia*w** 

fcstv* ^c\*r&-<J lu -rd^r 


a I 


f.h 
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the present contract. 


if the ‘sarties to the issue wish t-> i pet* m» 

the arbitration proceed lags personally or tteoatft 

they must notify ^ this the 

«»r* tiae Arbitration cowalscior* by wwteav*-* «»** 
SttSTio the to which the Botifieetionc, 


"ahouia be addressed to the®. If sown 


c»a»uniceUon bad «wt been aa do by the «_•*■ 

the information* sukbooc * fid others t , ' < , hs 

this .arty, will be left in the neeretar utte * 
ficrifeiae Arbitration Cbs«a-.8Ci -«» an- w -‘* je 
m*ed a© |.ro:;erly in * 


Anv il^vo4Lti« nr an? doc^snen^ nlgi/^a o.y t«*G tfeaxr- 

Inan th« Maritime Arbitration Cocm 1 « 8 .i.o*j nr 
f 4 e.»» 4 t^. and iU^iee any t jot if i cation*, a-uw^ps -r 
aoaiumeatio,,, *l«r*d by the f-ecr-tar, >£tb* ijmt is* 

Arbitrate «o»«i»8ion» v« »f* '•'* 

the sarltlae Arbitration cw»is»urt, *.*i »« 

6r^d as .vr^erly executes pi tne oi fch* *-;&£- ix^ 

$ rt? itm tm C i nn • 
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iv ». u* f il » Article II# g&a&ling 

of the fc&rjges, the HiXitary - ftmml r-ubli&bing 
itoututp 193 &* - iaiiXn@r*ad. t and the 

^Ul'lt&ry ~ &avai Publishing Ecu** , 1940. 

w* aafl i. H » The 

?rSSt lee r '^£ri '" ill , ®I.Seuti ag the ship mo - 
the military - A*«*l ‘ubl ishlog 
Iknm* gjb&cd* - .Leaitsgrad,# 19?9* 

a* yu » v y :ym& ogsm « b# m, aua i &£*» *« *» 

Mantle* Practice* . r ‘^tr'Gggie'T Jr the 

»(i4 qZ the i, ri stork- 

ing order, Loading &r»d unloading >1’ freight*# 
-Military - H&ml Publishing House of the 
national Military - have! Fleet* ULSit# *?:aa©o%8 - 
ke*iiagra4 * 1 -939 * 

ft SJ/fe&HhV t J « >. P# Liberia in the reports of the ^eaters'* 

~ European travelers arid writers# ^-ecLLoii I* 

1 rfcuia k 4 X 552 - Sect! on U, 1 rkutss*# » i 956 . 

Ap » ? » f A * The hot toss ice# *jet#h»grad, 1 o31 . 

■ArtToSoVi i V# o # Hieetrlealiy driven ahio f or the conquer* t of 

"List* Ar&t&c* O'ht g -c-i'tii- v i-Jf| I b 

2 and 3* March - February # 1933# 

Add #-h f > k¥ <t v« X « About scsse &r inertias of tha ioe 
* ~ cover of the Say of Finland, by the 4ata gained 

by observation frass afar.&rvt t"m Icebreakers# 
notes on hydrography* ¥elu&e 49# XMnXn%? ad# 1925 

4BBdh , ^Al^kB f W f V. X . The icebreakers* their work and 

i ee« liar i t ies # the Mai* 1 £ ime C o X lea t i of] , Mo# 2* 
February# 192u# 

IkHtiok^-AiifAl^V# Y. I . navigation is the ice conditions of 
the Say of Finland and the Baltic fee under the 


Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 





Sanitized Copy Approved for Release 2010/04/01 : CIA-RDP81-01043R000200060006-3 


POOR COPY 


eoiHueiioa of the (f voza ttom praetiee 

of z*em%b years }# The Maritlgie- Collection Ho.. 

10, 

X * tactics off sal Hag ice c<mditioi»»« 

The Mala office off the Arc tie aea kines, ®&&w& 

* leniagJW&d, 19lN>* 

Hyy&.ffi. su A« an4 l&IE'iy.p O. B » let ue build dies#! alee- 
tries 1 ieebr^SkirsTT The o oviet Arctic, Mu. 4, 

1 ;0fe . 

SM. H H Thm discovery off Ka^cbaUia &ad the expedition 
* off tm 'Bering* ihafcliehing Institute off the 

dSSii Aeadesay off Science. '$%*&&<&* • lagged, 
1946. 


l.» g; . imports on the Bering Strait and its ecaet doim 
to Bar lag tag K.uk&, - U&tme on Hydrography , XI, 
V. 0. 1919* Voluae ll t Wm%* t. 

BBiECTIIU V> £ . the trip off *ui»" in 1934. me 
0 expect , £§&• *£., i * 

- v * f&e possibility off a slater e&u v .aigQ» ttie 
’ maritime Collect aio . £, j9£T» 

„ty f . ofeewroatiwi* on the pr-^me% off ice 

fciao &mi melting* Transact! one off the Arctic 
lust l i ate, Volume 1937 * 

iMaa *» M a Aa JM&i Jg; j¥BEiy f X v M . £ truggi* with the 

rrSSine off SSduJ iarU . The .^itioaal rub.Hsp- 

lag UQ*me+ ^Thyxicai Culture and Sy-orte*, 


M&£» A. X * Periodicity lu the ice conditions • So*et#fc*ye 
Arkiika, Mo. 3# Moscow ~ Leningrad, 1936* 

M5i0u. &. R . f!#e Harltlae Ice leases .. jgoeew - i^nlngrad, 
1340* 
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.¥ » ,f ♦ of t fete scholars 

io the !4a.^ 16» 193$ * 

mTtaink'&ll * f ♦ i» maguey* anci iha mngueyakiy Sin tr let 

(XSoi * 19 ^)* *^Tr*a8aetlom5 of tkxa Khar’kovu 
Reivers i fcy% 

yAffiEi, t £i* ? ■ The »&£hafcf>ka Expeditions of Vitus* - 

deriftg# l«uing‘ra<3i-^^sco« , 

V& jTS8I8%B m &• f * Tee ice, the emergence ansi vanishing of the 
ice* ft eoilect of article* contributed with 
MriicioaUan of &L*®EEQ* B. fft « , AH80l« , D- 

ALYAB*iiV, v. i., aaimm, h. ?. a^usax'd* .s* 

ft., A* F., &m8SXX, &. F** 

&xscai«&A f a* ?. f si imim, n. t.., tikh^is :* v # 

E* I * » SHE PE- ii-VSItl, A* ft •« Moscow , L\}hQ* 

Y&&UkWiMi % «r s » Th£ steam weteaisn$? for vessels mailing in 
the :lee-l;jc&«d areas . ^ovosfcx Tektoi&i (Tech- 
nology slews ) » do • &5* 1934* 

¥1% I» ¥1 thipa fitted for Arctic uav\gati$&* *Zm 

'St feus* ?ubl iahlng Bouse, 1946 « 

Vlk-Mlxmi/oV^ X » V » The type of the aU fu© i abi^e for i\aviga- 
tion: in the tea conditions « rosin© (The 

& h i pbu 1 x 41 ng ) 0o « 4| x 93 * » 

¥!:£& f v« III * Mydiou^gical s&et-eh of the Laptev and Ess tarn 
Siberian &«as* mteri&X.© of the Coia^ifcfcee 
charged with the afeudy of the JVa&uticoy So^l&list 
&$lri©t gapefelie* Fase* 9# 1326* 

j?XH- y y ? vy, the Seas of the Soviet Arctic* aiavsewwrpixfc 1 

(Maiju of flee of the $@?th&ra sea doute)# H^cow- 
X'9%S* 

¥I%£, V., f il . Mis lory of i&vaatigstion of the Soviet Arctic, 

.A rfchanjg* 1 a k * 1 955 * 
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¥• ini * scientific «ork on hoard the * 

*£Mn8port» (hater Trar^orfc&tioa), 

- Wm*tr%akP¥ * £&**$«? * 19??* 

LM,. ¥» X. the Stalin project, ^ovatafca?* Arktl tea 
nv la t Arctic) JUfe * X939* 

£VXClai> K » ¥!t* Icebreaker operoitons in the flmian 
setting, it* Petersburg* 1*31? * 

y~l f , s ketch*# frc*s the Biography of s * MM£,rU¥ , 
mmh.Q$ svonai k, (mwml syjapo© iuss), Xsmtea 
&o©* ? and. 3 # 191?* 

rovi^iosmi regulations for the chips ecndaeted by the 
leftta^eateftre of the Main office of the Arctic 
3ww through the i« %vm*$ $i th# Malt* 

i tonal xcatr^tioaa governing tine flights 16 ice recon-* 
imis#ane« # Olawem&rput* (the aain office of 
the Arctic see navigation), l^kl . 

^V f )$*, Jg& * Instruct ions for carrying out observations 
on the eowacnts of tbe ice fro& hoax’d the ship* 
publications of AHlI m&M?, (the min -office of 
the Norths rri sea Eoute ) , Moscow, 1S&A* 

L* « m*. .m » During a quarter of a century, 91avsevaon*ufc 1 

' ,r,,,r (Siiis office the northern Sea acute ) , ae&eow ** 

- Mtningr&d, X'^5 * 

S* , JJU YU * '>sa smarter of a century* The £§sin gortherc 
See Bosite* - taaingrad, 19^9 ♦ 

f» ¥ » The &arltlM Practice . Editorial Publish- 
ing House of the mv$* im* ingrcd* 1$$** 

fcrr., ¥* &* nf the scientific mmlt&- of the 

te^dltion on Board the and in the 

earns of smior, Leningrad, i9?S* 
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aOHDOH* Heavy 4ut y 1 am&rmkm? with the settling tor 

the Main Office of the northern Sea Ho&t* 
(Sudoatroeriie ) Ship Construction* Mo* 

10, 1955- 

&0E&OM* pesi&ilag or the hull of an leeferaaMr for the 

siain" office Of the Merthern See Haute ^ itoroatx 

Te&tal&i (Techno 3. ogy Mew), Issues Hoe. end 

57, 193% - 

flOaCTI CHL &. S . Organisation of the shipment and flight 

- ~ "■ -- " ■ ? >p©i»atiaha on a ' - Jior&lvay • T»nsp art . 

(Marl t iaie Trans por tat ion } » 1 952 * 

L&VfjjOvi ?♦ V* The solidity of the icebreakers #. &udostroeaie 
(ah 4* eoae traction) Mo* 2* 1937 * 

jflCffSIU X-i&vigetio# of Barents- JMs^— 

iXBRGViH. A. The problem of eons true t 1 on of the northern 
' skip*, the m**l Symposium, Mo* 6, Xi3%* 

Moment*. h* X* Considerations regarding the top i its it draft 
■ powarful icebreakers navigating along the 

northern maritime route; ayapoaluss of articles 
in hydrography and sea navigation * Hydrographic 
Office of the northern mrliitm ton to Mo* i, 
.Leningrad, 193%- 



^ [[ i > History of the iiuealan Mavy. St. Petersburg* 

' X8G%. 


Saratov. 

The City of MaogMaya sad the eosnamal routs 
through Yeeel* Mature! Sc Lecce and Geography, 

Mo. 3 , 190J. 


mnm- 

An historical survey of the laying out and care tak- 
ing of the waterways and ports In Eussia through- 
out the century of 1796 - IBS®. St. Petersburg* 

1900* 
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i*» mmam of th* fc retie, aiOTMwrput 
($$atn Oftie# of the Hortbe^i t&rltiM §fc>ate)# 
Jtoeco’ss’ ~ Lenirngrad 19*3* 


Sotae prs#*rti«c the see i©e* .rufciishlim 
iiauae of the Hein tmmittm 

of the and fcfc* Hutaiaa Saeiaiut federative 
3at Hifel lc f eow , i-338 * 


Foundation for t !*• Hiding of railroad® . en an 
cover* Mi'drostneteoro logical ?**$>! tatoisig 

«t ; y^fe «k 4sf r»|S- ^ .1 '#*8 * 


&m governing the ogieai observations 

oa hoard the sUp, with the f areas ^ t*» 

savigjfctoFe * «**»«#* dre^ieorcl cgiea 1 Fufcliah- 

geuse, Kosee«, 19*1* 


tfee ieefes*ra&er operation# in th# a«a parts of 
tin® l&£&* transaction of the Scientific 
f eefenoi&gioa 1 Comlttee of the ^eogles 
sarlat of CciraaaXcafcioa Lines* Isa a® to* V, 
Leningrad* 1985* 


*jr. certifying and repair of the ehip hulls * 
Momko-g Trmmp®r% (Maritas® saucing)* mnernit 
l^Q + 


m n * Lhisisent of cargo or* sea. Hosc&oir fraa** 

port {Maritime Shipping), toseow - Leningrad, 

1951* 


Tr, tn# center of the Arctic. Glaeewaorput 
(the Office of fcl# Mortfcerrs Merit Isa# &outft ) » 

Moec ow * 1 9*^ * 


i* FoMpftal ieehraafear-hargee * Maefcaa? Fiat (gerefiant 
Fleet)* learne© Mo&» 5 arid 6, 19*5* 


Use MritiM statute , the i&aval tohieeeri’s Maritime 
km$&w* &t* raterahurg, 178** 
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&» ^ about t-h& speed of lee growth at sea* 
Problem of the Arctic* leeue Mo* O, 1940. 


gSMMflrera. A. Sfcruefear* and ^hssleal *ftt» 

lee cover of the £f reaa) waters, Moscow, a93£. 

1W .<M£hMBHKk. Founda- 

tions of the ice teehcology the river trans~ 
-.-or tat ion* Publication of the Ministry of the 
Kiver Fleet of the USSR, Moscow - Leningrad, 
1932* 


M£SMt2S ?-:± V_ « 4 * Taking ears of the hulls* nre»iaee arid 

ship installations of the is tee i vessels- The 
food promotion publishing house* Moscow* 1941. 

kWitiiM llv. > Jf* . A* Navigation at sea iu the iee -locked tracts* 
'R:/brpi>e khoayaystvo (fish Eoonoisy), Issue Mo* 11* 

1952 and las ye Ho* 1, 1933* 


i4 .:q£D* L» M * Problem of the modem Soviet icebreaker eon- 
"*’ struct I on# oudostroenie (Bhlp construction),. 

Issue Mo* 6, (Joss troylsd&t (National Cons true tiers 
Publishing House) , 1934. 

HJQIO, L* M* Solidity of the vessels engaging In Arctic Navi- 
gation* Moves ti TekhnikL {techno logy Mews ) , 

Issues Mas * 3$ - 37* 1934. 


l^j&TiO&uV* A* F * properties of the see ice* Transportation 
Institute devoted to the study of the Morth, Ho* 

49 . 1931* 

XAFFi. L. £ « A pocket guide of the Polar larger, aiavsev- 
worput* , {Main Office of the Northers Maritime 
Navigation), Moscow - Leningrad, 1945* 

LgVAflCTem*, i. a * fid HAttHOr* S* i* sM the Conquest of 

the Arctic . Publication of the Main office of 
the isiorthera ace Route, Moscow, 1940. 
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*%$$$&&* -it* the i areas* nb* reteM- 
bars# 1901 - 

PO> » Tee properties of the sea. lee, 
t&m m* 1930. 

0* £« Investigation of the Northern. Polar Jeeaa. 
sfop&v ta etxtaitfced .->n the Xhtfc of rtovessfeer 1901 
to tto Hu&euia of |i* X. 8E&0&1&E?* serial 
1044 / 79 * 

f M» ,M » MvlgAUoa $£ the lee-hound areas. mud 

the . battle arohiemo connected t herewith* Sad- 

{Si*I« eomstrtsctlon J * lasts® &o* 7 # 

1953. 

firtttserai &a4 a specific rules governing bh® afcl;. stent of the 

Cl?^, '^WRSWttgepe , &*|gg£g0 too flight '"heggAgS 

over the is&rltiae e&asuaieatio& rout® or* board 
the vessels of the &&F of the 0S5«* ^art 1, 

Mcfi^ko'f itaaaa&ort (Hart time shipping), M©aeoi* ~ 
i^ungrad* 1949* 

4 Uaffi~0tl4&» M * C audition ami the growth in %m iwe&t at 

*~ sea in the capitalist la countries (Icebreakers* 

of fch« Coastal Defa&ae of the !&£}* Bvidoatr^enie 
{Ship C un& true 1 1 00 ) , the 0&aa troy ladafc (Tise 
^atloiml Publishing Mo-use), Isaoe- 

$ 0 . 8 , 1934' and 1953 . 

p ,4* 1 . firfcabilabaant of the standard of solidity ] 

of the ehip hulls iu the eor*4Itior>& of sail leg ! 

to lea -hound Areas* Tretasaeti/ona of the tssaiiw 

(central fcatar* Tranapart ^eient-ifie i&aeereh I 

Institute}* Is&ufc 2toa» 99 and 194, ia&Ungrad* 

1934 - 1939* ; 

0sa»j^fci^g , H » £ « The great Arotlc Expedition* tad Ed it loo, 
Arjtiaaagelaft* 193?* 

A s&etch of the aueeiaa Maritime Hiafcory* Part i # St. Peters- 
burg* 1375* 
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Regulations governing the technical aerations of the ships 
of the Marttla* Fleet# Morskoy transport 
(Mantissa shipping)# Moscow - i^ningr&d, 1953*. 

Heguiet i an& govern i»g the transportation of ’passenger# , 

and freight of the Haritiiae shipping 
af the UE&H* Publishing House of the Fa op lea 
Cowaiaaarlafc of later T far® port, Moaeu* , 1935* 

ileguis tioiiB governing the class i fleet Ion and con# true v lou of 
the fiiarittme steel teasels# the Hagls- 

tar of the uSl>n # ri'oreiccy ' wetwp'artr" {f^ntiiwe 
shipp if»g) » Moscow - Laai?*gra&, 193&* 

*£®g ulatlojj# goveruiug navigation oa the interior ssaterwayg 

of the UiSa* Bechisdate (Klver Affairs Publish- 
log House}* Moscow# 1951* 

aeguiatioru* govern ins the cargo aarklag of t m maritime ships, 
the fieri time Register of the USSR* Vodfcraa&i&d&t 
(Fater Transport Publishing House), Hoaeetf * 
Leningrad, 1953* 

PliSSfiliEav *ad • The type of icebreakers, Bo6ngy 

0 TrSwoort (Waterways shipping), xssusb 2 - 3, 

1933* 

p&s &dY* K» k . Tae ships assigned for navigation In the lee- 
hound ® rests* t.yag-cs lies of articles in For the 
ioviet navigation ^ , Vaif^f and IrjillTJTC, Issue 
II, Leningrad* 1 935 * 


• Construction of ships, for navigation in the 
lee-hound areas. ^ The later Transport (Vodnyy 
Trane or t) , Mo* 6, 19J&* 

Z* V* and A * (Be-Bhey). The Ship Operational 
Practice., Volusia I- St* pafeemfeurg* 19^S* 

Y # Y # ft coux^e of Maritime Affairs for the 
apprenticeship, bt. Petersburg, 1891* 
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JU ! i~m csieretlng installation of the 
vessels la thft eondlticriS* of rol&r Sem «®ri- 
g&tiort. stoves ti 1?ektelkl {^efcnaisgy 
90 57 * X95&* 

x*^S»Ey«. £U Arsed, ng of the nawtsX unit#* r>t# .^tereburg, 

XSk9* 

-dxWM * Ym aarifciee experience or the m&Xn principles and 

rules mhmits lag ttys art of construction, arming, 

% fj|g giiidXftg tfiS ^*5 1 aSt-u 

II, Ht "atereburg,. U95* 

Tfcua ex^rienee of the v*aler aaeeetlgfttor, 
Swefcaka^a Arfctifca (soviet Arctic), duly, 1956 . 

1 IM& 0 * A* i*U fbe as?« of tM ieetoJ*M*:ex'fi on the intmrmi 
ajrfe* by the data of foreign practice. 
¥r*«MMitttUi»a of {People® eosaeleeariat of 

C ommuo i ©a 1 1 en* ) , 1 • 

the coa tract of &arltuae shipping in the 
soviet lav* !4oF*^or trs^porfc (Maritime Ship* 
■log), Ko&co** - XenXngr&d, X93& • 

y.t.. A * 5«m*et* Beeline* *a$ hi#: tia«e. aiaveevstaxv- ut * 
T^&ln Office of the #oirtSiern s&& *i&nit*) # 19 #$* 

g.MytiP¥ ff . 1 » Afclau of drawls at turned to tlse mantis 
practice* St* Petersburg, XS8i* 

i> fhe toes lay Writ la* Mlbii YJQl - 

l8*>i . St* ?*terabuj»g, iS§3* 

I»,y M* on board the icebreakers 

"IMWSi* end *meACit* 1910 * 1913 * Sovatekaya 
Artetlfca (Soviet Arctic), l&* &, 1940. 

-% - &» Mis tori- of the dlseevery of the @ea raute 
from Europe to the f : ihenaa rivers and to the 
Bering strait* Heaeosr, 1883* 
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muvm&m* &. a. of teiftomua** »«d tt» ***»• of 

hu u. T ra«*astiows Of voiuaws 

it - XII, 133®. 

the ca»t<a#s tariff guide au* 3* th* tariff of t&* rim 

of the s&sa for afeipatat iaf the 
&er§go of great and ssall speeds# of oil loads 
in the tanks, for ic^ktig of the rafts* ami ships* 
i-uhiia&tious of the MMstry of the Hives* fleet 

vf the Ulkii. Moseou * 13*20}* 

.*%?-£ 1 ?> «s? i{gg> 1 ^rag» l£ * Is rS * 1 X X # , 

ISk&aiH. ,*U the eoatm^ovax^ solution of the eleetrle 
: pffapttteio* of the efti?; and the of 

utilising the' 'gas 

on hoard the vessels engagi-ag in Gratis mx iga- 

tlon* g&rskoy flot (gerehanfc Marine ) * I&s^jhs 

Mo* 4* 19^T* 

&♦. ,M* the jga*»i*ci& in Lapland in the XV l Qmrt&rg ♦ 
3t* Petersburg# 19&1 • 

fkXHiL»kEr^ f Y* fcgpljeives Expert {Fwrdiovsfc) - 

goseossr> 1942. 

Tl^EJ^kW* V.# j u £z%fel«&» of the solidity of thecae* # fhe 
Northern &#& & ?uts JT (wero^ipputr * ) # XV m$ i94o* 

k j¥ * 4 « The steeiaeh*;.' of the i^pe uf 1 ?s , 

Koeaetl tfefctai&i (Tetor?oXo$g ^fs), &;»• 96, 

97, to, &MP /SXmmm/ 9 1934* 

GMELS€ME^9* &« ft* ^rmetieal aftthoda Of the frwsxag nf 
^ 1 The ship in t m winter repair spent lens. 
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?dt>li9fetgc T4&& * 64# /TO- <161 - 
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¥h* nerthaentsni part ef feta* s’aeifis 0«*&a la & pl&eo 
where isrge «m«i ef the P*1*«U plwftteeposeusi.Bg f iah 
scrawls te . It la also the ffcaAMg sreeiid a? the wh*l**# 
the dietribwtiea «r which la organically connected with tha 
eistri hatiM «sd cssccstrstiea ef she food ssoolankte® m 
separate *#et«re. Bowevcr the eissrae ter i»t lea in the 

*. -*• - - a a a„ — . - — A A. Jc hjh -i. 0^1 1 **-»**» i-**!**, »»\«S 

SitiriVBiian wc tmmam »iiw »«w» w* »«*» — - 

tha nerthweatern part sf tha Pacific ©eees were, eatll 
recant ly« hat alight ly lnvwatlgated . 

only in the last fan yaara thi# area was intern*? 
investigate* fey tin Soviet Mat fareiga anpadltl ease. I» 

19*9, 1953 «n* 195% a cs a plem oceanographic expedition ef 
the inetitate ef Oceanography anarat** as heard fen* expedi- 
tion vessel 1* 1951» 1953 *»S 195% the invest tga- 

tiana ware conducted by the expeditions of the inatitate 
ef Oceanography ef the leaden gr of Science of the SSSB 
spaci&isain* in the «M| ef tha eataaian specie*, and alee 
ty tha tswrican trane-Faelfie Expedition. {ef 1953) » as well 
ss oy a nsab*? ef Japanese ships. tha reaelts ef preeesa- 
lag ef Mm collections «f tha transpacific Expedition have 
act as yet Scan p ubli sh ed . is tha iapomm werlc essselslEg 
tha region of tha KOhftJffieasgJT islands, the eras asst ef tha 
saagarshl Strait* as* tha area ef the Benin internes {inraha 
-Aegateu, 195 % a, b}, only the fawn eoapesition ef eepepeds 
is analysed, end nothing is ante sheet the quantitative 
distribution ef tha plaigctea. 

'Sim nateri&ls collected by tha Saaiet expeditions 
give us as Idas net only ef the fawn eeaaeaitien bat nice 
ef the quantitative dlatritettee ef tha plankton. Tha 
reawlts ef the processing ef the eelleatleae nada by tin 
expedition* ef tha liMnhriw ef tha eetasian entltiaa ef 
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of she institute of oceanology in 1931 and 1933 have wars 
published is the eongribationa at K. A, iweny-Oertsyk 
{1955} and at K. A. Brodsky {1935)- la the prttnt work 
itt» dietrlbatlon of the soopiasfcton is studied as tatefeit- 
lag the ere* of the tank side* an to 1/1° af «mum 
longitude and fra* the Xamm&rskf ' islands to z? S 30® ®f 
northern latitude. 

the characteristic of the zaaptemktm I* based on the 
collections mm ao hoard the ea.jiedjta.oii ship m 

August - October 1954. far the collection of the plat akton 
the Cxhedi gsase net* So. 3§ were used with the surface of 
the entrance hole s-o.l a 2 end gauge So. 140, 4 - 0.5 a 2 , 
s 1th these nets stratified eetchee were «f fee ted at the 
f ~ 1*- ” 25 - S§» 50 - 100, 100 - 200, 

and 200 - yjo ms tees, the saeelwens had hear — l atim* •*«-- 
■ere inspected reader buseeuiars and the large spec men* ©f 
ths type ®f Suvnawi-isem, «mmn tenaue, uuams erietetua, 
s-arathesnst© japonic*, etc., had been coasted. 


feiabrlfeatioii af the *♦! 


the general distribution of the plankton In the north- 
part 4WT to a te ijgfc ouroo iwi t &e 

Jjhe water wee end upon the seasonal thesmene in 
the area of sfeservetion. 

_ she rag is® ef the < Ac if it deoaa sfeleh we had lavosti- 

Sf 6 tL*SL^i a i iB ?* tws **• f**»* i* the sene 

er the boreal {northern} waters, aeeapyiag the entire region 

fr«» fcCMnderesgf and Aleutian islands fc«fo*of X latitude? 
ffaesootbern boundary of this area passe* not aKsw a straight, 
line, ewe 1# staggering la accordance with the c^hstae fey 
the northern front at the warn water* of the Suro-Ai© 
earrent. for mm* characteristic are the considerable chang e s 
®f the tenperetwre eendittons of the waters is the cearSTSf 

Kurile waters in *ay - -taly 1953 use* shoes that the tanpera- 
twre of the twket layer of the water fluctuated frost 1 
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to In the g&ae area in Aeguet - Sep teaher 1^3** the 

temperature wae railed ep to 9 • ^3 C* 

At the relatively powerful winter pooling of the 
water# encoepae# isg , <$ae to the conytct®4 fixing the water 
layer# down to the depth of SOO meter#, the answer wars- 
lng of only a relatively thin layer of the eurf ace water# , 
on a considerable port of the basin of tiw boreal (Ma-therr.) 
regions and especially IB the area adjacent to the Kurile 
Islands and Kamchatka, throughout the year the cold Inter- 
mediate layer is preserved with the temperatures below l - 
1.5® c. The preaenee of the layer of the sold "winter” 
waters, affects fundamentally the vertical distribution of 
the plankton (Vinogradov, 295* * 1955 }• 

tb formation at the water meaes of this area 
great significance is assigned to the water Basses cosing 
to pros the OKhetaki end the Bering Seas*, at the autos! 
interaction of the water masses of the ocean with tae water 
gasses of the Ofchotski See and the Bering Sea in an area 
extending over the kurllo — Kamchatka depression, an area 
of the mixed water le produced, where due to a powerful 
vertical circulation a phenomenon arises which is analogous 
to the "Polar Front". 

In comparison with the Kurile waters the warm waters 
of Kuro-Sie are marked by slight seasonal fluctuations of 
the temperature » The cold Intermediate layer la absent. 

The warm waters with temperatures over 10 0 C occupy the 
full maos down to the dept* of *00 to 300 meters. The 
differences in the origin, thernle regimen and the nature 
of stratification of the water masses of the boreal (north- 
ern) regions and the waters of Kuro-Sio is revealed in the 
first place in the composition of the plankton. 

The moderately cold waters of the northern sea areas 
with surface temperatures of 9 - 15 ° c (August - October) 
are populated by a fairly homogeneous plankton complex, 
customary for the waters of the Okhotsk! Sea and the Bering 
Sea. The meat characteristic for this complex are each 
types as Calanus tones®, Galanas ertstatua, Bucalanus 
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siuegii, assist* elegan* (and below im aster* sis® Sakrob- 
ai* fasts* ts). Paratbewlsto japonic* anti iupbauola paeifiea. 

All tease type* mg £§r» eeetawletleae with a eery 
>.f g h bsaatu up to' 2 gr* m/a?. In mm are® sdjaeent tee tea 
Kurile island# sad tfae island ®f Kofekaldo, teay are joined 
by betridi* oefeeteoeie, and i« te* ares ®£ tee aai»*a®e 
shelf a ceaeldeeafale role mg Urn play *4 by the Peeadsealami* 
elongates, and tee csswat of tee belt®* aniaals. 

I® addition tee ibes* uses type*, for tee plankton 
eoagtlax sf the neaeraieljr cold tatters esaraeteristic i» tee 
presence of a aerie* of tee lee* mmrme , but c oa a tawt iy 
present for**, sate as for instances eepegeda - Setridia 
pacifist* simtrmmM* .^e* 

uefescts japenieai sagjfalpodat- Sephcearls challenger! **» 
iiyperis galbaj tea Medusa a&isntec 45*lt»l« and a mt&ur 

VVKBt?? wypwfteo 

Sweetly 1* tea* suae of tee confluence of tee sold 
waters of tee mode rat* area site tea want waters of tee 
Stro-Slo, the sfaape of tee seoplanktott ehaugsa juiekly ate 
sharply. la tee surface layers, at a temperature raised 
to IT® C, tee egeeiee characteristic for tee nor there area*, 
vanlebed, by aeaeendisg below 130 eefcere, »«a after teat 
also £00 asters. Sue to the disappearance fro* te* surf see 
tone of tee uses aspects sf tee sold water plankton, tea 
uapartanee of Calamus paetfieus sad a needier of mall 
eopepeda rise* la proportion} a considerable quantity ef 
the apeeiea abaense in tee northern area*, sad i» parties- 
lar of Penilla aeireetrie end I’leuroswaseo apeei alls appear, 
and play a considerable role in tee mm water plankton. 

in tee waters with temperature* above IS® c tee 
planktons base ns looser anything la earn* site tea 
plankton of tee colder waters, elteer by tbelr appearance 
or la resard to relation and significance of ladieidsai 
taxons* ’c groups, tea differeaee is appearance is sharply 
increased. Especially emm&tmmm is tee apgearusse of tee 
itaropoda (teeiio, saraclie, Coeellaia wed steers), Hetero- 
pod* (rterotraehea, Car mar la, Atlanta), tee hypereid 
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Curvteoraia (lyeaeiOse, as, 

*w» ethers) of Ssrgssttea* (Lucifer) , of the 
pw of Sapphirioa* copilia, caryeasus mmb tfe» oopepoeo. 
«r Me Salphs (Salpa, Syelosalpa, haliniw*). of the slphen- 
gpon»i of the Mutter type of Haiobafce* and other* iSroups 
sSeraeteristic for Me tnfJMl plankton. 

?He p l a nkton of three are** quaat it&fcively la * 00 $ 
s.oar, m aplta of a great variety of appearance. 

aith the advance in Me aouthern Oirectlo® ar4 with 
a rise of teaperatwre frwn 2© to 26 S a eerie# of awe 
genera appear# , but Me general appears®!# of the plankton 

1# ihMMt «B*hMia*«u 

the sharp change of the phenologies! structure of 
the plankton, attended t; Me vwMetlen of its biornoa, 

of theaeruaerc part of "the' Pacific te~Mw'wera water# of 
Karo Sie, aakee it poaoible to eeawiCer Me Junction son© 
of these water wwses ae « beunaery between the carious 
soogeegi^phicai region*. Us© K. k. SreOskly arrived at 
sisliar conclusions (1955). 

Judging by our cate tu augeet * Septsaher this Unit 
passes along the latitude of 40 - *£° and ©sly near Japan 
safer Me effect of a cole msnmt, proceeding along the 
Kurile li<Sge» proceeds senthnart. Depending upon Me change 
ef the northern boundary of the eaters ©f h»o si© ale® its 
position is changed. 

the Materials collected bjf K. *. Slept sm lit *«guet 
of 195 % and the same Material* being processed by as ahem 
that the individual branches of the mow Si® ester msecs 
are populated bp a earn wateltfe plankton, and reach 6 mm to 
43 - it® of northern latitude. 


In the whole ioeeetlgsted area, with the eaeeptisn of 
the regies closely adjacent to Japan sad being affected by 
the current passing through Ms Saagarskl strait free the 
Sea of Japan, Mia lialt coincides with Me surface Mothers 
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1}* *&&&% m tn« smc i&tiuiw# { - 48* 

It) mm af tte etaug* «f $mm was prencat sU»e in 

1941 - lf|8 {Aiirsiia*, 195%}* 


tlit fe&ftic pl&o&t&tt csk- 

plJUMa 

4 - dorsal region# a - vmim- 

tiM 3 - tropical % - 

stations of t&o «sp«diiiM 
in Aggro t * oeufeer 195% j 5 - tte stations 
of t&* i&tw&r&fcs&rs' ro&*& j %im f«r tfes 
speei** in Angroi * 3sptmi»ar 195%* 


*S wwitiviv w *is®- x&ma* of C&# SSMSJl 

waters dilfvr widely fre® tbs wa tars sf the Sore ste ales 
fey M» gaaerei blesses of jsoeplaafctaa. ffee boreal surface 
waters are rishly 2«is*i*te4 with plankton throughout. the 
blesses ef fete ssepiesktea Is th*..«pssr 100-seter layer 
flaetsatea free 200 fc® 1,000 ag/se 5 , while ir< the waters of 
Stars Sis is tbs mam layer it is usually 10 to 20 uses 
less. 

the eeaparisee ©f tbs suriasry ^rwucUoa of siaafctsn 
{ yfe&hl setheS*'" fey the ptetesyetbstie effect) showed that 
tbs sally prsduetlea of tfee ©urban i« tba were waters ©f 
Sere Sis i* 10 m 20 tuns less then is tbs boreal area 
(Bogeraw and Mtlssishev, 19&§). 3‘i*a* la tfe# waters of 

Sara Sis sac plankton is aaeh poorer than is tbs boreal 
waters, this psopariss a ion css fee explained fey toe fact 
ttot in tbs surface stratus «f tbs sate wstsrs there is 
toe little food planktoR - tbs ness accumlstices of ealsm 
sab other large eopepade, ewpi»t»iidae sac! aspblpeSa are 
•Neat, far Nils reason tbc aswtitioas of sastcssacs for 
pisafctsn memmim t tab so sms*, there to include also the 
•bales, as* bare act teres. 
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asetglbufclun of t&s aiDtt-. JMJ flllttlMfr 


r 

i 


Sy aiatributioa of taeir plankton isiaaaaeea, the 
boreal {northers} waters IB the invent igateS era* ess be 
saMivided into several eeaea. T** flw^ *®*» includes 
the waters which are la tbe iasseeis** vicinity sf the 
xarue talents, tbs at&er®, ~ are the waters •**»• w* 
Saeile - sanebatsby eepressieo* the taws* sens occupies 
&be scmtbem porfeloa of tt» area wbere the bowel waters 
extern i. Separately these water asssee should stake ss 
ar ea far themselves which extenb 20 •» §iJ wiles of 
Hokkaydo. 

the water mm** la the a tnwdiet* vie laity of the 
Sarti® xclwafie are soww&at pauperised. In Say - June 

ifkSi-S *iM* q£ ws l ; wsi|>fesn * * **§> '•*** ~ 1 W 

staters was sot over 503 ng/*^ in the vicinity of the Sarile 
island*! is Asgaat - Septewfeer 155* it fluctuated in this 
arse fra* 250 to 500 s*s/»J. S» width ef tbie belt ie 
relatively msAl - fren * few to 50 wiles fra* the coast 
(Figures 2 and 3). 


I'issur* 2- distribution of the bionasc of eeetwa is 
the leper ef 0 - 103 waters la ms « June 
1955 (set up by i. a. roaomrevey) . 



Flaws 1 . Mwtribatiea ef the blanaaa of the *oe~ 

planfcton is the layer of 0 - 100 asters is 
August ~ October 295 *. 

1 - over 500 m/ w 3 i 2 - 250 - 500 agAt3| , 

3 - 100 - i'50 ag/sHi * - lees Shan 100 ag/sF s 

5 - “Sffloreaeeace” areas. 


Footnote 1 . ftee Oat* os the tolaaaea of the plankton D» 
’M*yi 46*» are taken fra* the- report of Mine L* «. 
?&samtwMQF mm was la charge of plankton collection 
an beard the expedition ship ‘flfxlS". 


STAT 
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Mfciad fete coastal tm%*m with little Manas* of fete 
seeplstefeeas fete bom of tee high feiMiu i* located. this 
aom etrefestes elans fete teril* islands in a tract of m ey- 
ing width, bat usually not mr 30-30 eilea. la «ay - 
4am 1933 fete teases# of plankton i* this xoae la fete steeton 
©f 0 - 100 mtmm mb eeneisfeeitfely la emtcs ©f 1,003 ag/ar. 
la tegetfe - Septsnter 195%, it am slightly lower ate fleets- 
site from 500 to 1000 ng/* 3 . fta», eves though tte fuantlfey 
of tte aseplaakton wa* reduced » fete disposition of tte aom 
of tte fejgwst tewiiMig die safe trteagfe- teughly this is fete 
ssm asm white was fete rietesfe also at tte sad of 4uly 19 %!* 
(iubny-Oertsyk, 1955). 

South of fete Kuril# Xaatea.fi* e«prea*i»B fete bioaaaa 
of fete soeplankten la toe upper 100 aster sferafeun la May - 

««Hnt iy55 M9 riwvvw to jvu — iOSO S8S/S> ♦ S8<S IS US-S t - 

Sspfecater 195% down to 250 - 500 that is about 

tola#. Still farther to tte teste spprtedMag fete Halts of 
to* tergal area, 1 1 drafted sharply to 100 - 250 ng/«r* in 
Aagaat - 3ap tester. 

J* fete area located aasfe eff Ssage?*ki strait, fete 
<tsaafclfey of plankton is relatively largas fern. 250 to 500 
sg/s*. tet fey it* stetedlfeiea it s ame te at differs* tea 
fete plankton ef tea Kurile - Kanetette depression mm by 
fete fact tost in sans alsngsld* with tee a&melm ef fete 
terete region fetere me may r e presen tatives of tte wars 
water neretle plankton. She latter is at fete found® 6 tea 
of fete riels develepnent of fete life la the vara raters, 
loeafesd free 33 of northern latitude fee fete snail tor lie 


tte transition frtsa fete boreal region into the warn 
wsfears of Sure Sts is Meted fey « sharp deep of tte Menses 
ef plankton, la fete tore die waters it is throughout lass 
than 100 {and ssately 30 ) mfl&. 


figure. 3 Btatritefeiea ef fete Menaaa of fete *®e- 
p l aa ht a a le fete li|w aft 
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a - skiers- ta ~ i£3t* 

X ~ ®|yW ^00 ag/aji 2 «* - ‘300 

3 * 100 * &S0 & - I#8& fctmiifc XOO 

5 -* * rtgiaaa* 


Vltte MlaAlWljr aMfcU #i** - 0*1 *«mI 0*3 a$}* I 

wtsi#& «* far tM aallaatioa *t m aat j 

wmlt a&talfc y$# m&idi# saving £&&&& at j 

Biim wa®kkp®8» 9! fcha»fare *• mm® % 

r*Mai>Xa i&mat itatlw 5i»tfe u* r#g&rd t* tfeair &!#♦ 
teita&iw* fctt hr- p®i&% m% *mXy that la if%# toas&i 

«ra* atts^tfaidaa * Bu^taasia pmmifitm? f&rs&n&t t 
mmsm&bm *a *** Wrt *r HU »U slanted* U9Stt)» 
saiaaaal. (at £&» vargr awiteaa af tb* &at*?}» 

Fsrt&ar* *» riant t&a**a ID* l^aa^aiM&a i«wai$, j 

Laagt?** mm its vm cowiii ar«» taiaaRowfw swsii# irvm 
m*m$ tfe* m m& sa tfe* m$nmr 
ZM&mm ^f^aaairia aJailltegari aaftry m* m&r thm Eariia 
XftHnii fc»6 at 1M Up af KfcacAatfc* ic tto 

tlia mrwlm&ti®® tfe* #&M &XS& SUS#®* 1 3 U» 

as?# m% atm* 

'Stem &S*triJtoxfel&tt *f ftfe* iajpjga &is# Cm*®**®** coast i~ 
tntla£ t&a avarattiaiai^ «$& of tfe# ia %m watare 

af ttsa .S 0 n# # its# pi&fe&m ■$£ 4t*fcrifeatia« 

a# tt* H«mm aff &liu&%a** rnhim m baa* 4t»aw**ad 

afetaw* guMtity tte larga 01 a# c&aaaoft* iun» 

faml im tHa t»tt a girths %M I^rUi 

at a glattaM of M® - $0 -ail« frm t$m v&tmt w 
a&at#®* ta #««#• F^t^ar « tfeaXr aaaattfeF 
tuf on m&tmm m® h$ tin# w&tara mmtng, 

t&m I IM iaipiag W| it rta# a«a.x?i- 

a# mmmM t*% m mmirnr % m m of 

'#f M# af tfca ^f«*i - caitm 

1m tto n»t»» aitte -t eaW 
la aa alMRMMrlatla Jfaar tb» O^t&kaa aaa 
mm- m «*Xi aa far %im wataw tte farila - ERM^Rt^a j 

4*lMR*JU*t* ia aa largaat aaaatltF tia Calam® 


STAT 
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wurrUm Im itmto &£ 25 ~ §0 Imm 

at a of 50 £<> ^ m%rnrzm lit t&* ©&14 iateraaNLiftt* 

ftts*t£& &mkli mm siMM^iy Ca&i&feki^* mvk 

iy tlmjf a&fctat* Fr:^ fci*« 4e«v£& sf 

t-$0 Mrt*g* mad ■**;:> tfc# of CfULamt* la 

Rising 

.% * Of 1:::? t&fc 

‘ Juty#? of '0 ~ 200 ssetdn* in - 

■ « t» OfeS*#'' $ A '■$*$% * 

i ~ 0«.0*2> if) - ; C?r 2 * > 

*0 - 1 ** 3* >_J?T; ; ■-€£ lWi& &&/&** } 

I ** 0 *S ~ * V** »* / 0 .» ft - '%-yp® tb&r, 

,ia« sjpMtatR $sar ?&3* 



la t»# of t&» mgzm& &f*M&4?*3£ i-$ i-V> 

ia%^.r^4lai^ iu$m# m®$ *ht*m fc&a of &&& 

Ip wanlj 4 !mi&i*hit*g &!$*$$ vitli f&a tb# wrtiaiti 

d is tribal last &f calami* criatata* i© a status* ; 

its is a&all ar^tasas-a t« »=-*t salt %au* tb# mm*® a^rfas* 
m&$mm at iSw& 4 NM>i$gs of 25 *& §0- Mtera* but. at >0 

asad at ISO satt**"*# ttoatf* it Hire# i# the «*»*£« 

wotwtt of t&tr u&t€r # &M1« it© Mas*** u ***£ at «.£& 
fel «wt oir&tuot X 00 tn 200 4 aap » 

Ta* g#ojp*irh.iaaX di^trifevloia of c&iauai* aria tat*# i- 
tfee la^ar of 0,-200 Mtsf2r (Flgera 4) 4ia*la^ © rtgi4 

£•> t£s* M&tar# Sf tM ^3T«i #rn f tri«? iipit of 
^itb of it^ 

io t^- 2 '<$?£&&» If* tl m timptto® of *mr 200 - >00 

»t«rs it aojNi to tts^ &m%$% eiuI 

^iae^W 3 r #4 Ijy u& ia fc^a -&i W® - iTOO iast#r^ ©t 

trs^ imtltusl#* 

lit# &i%tFLh%&&im #f fel«*8B* #f th# 

teff? Is tb# ©afs# is m£ tb© Xairts tinted 

la tsi «Oi4 tl^e t'«-i 

i» tb# to tit© £wil« tme 
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SJaBSWiaStt 3S5^\SftS!r^ 

<Mf n*4 (aj- 6.0 10 - it® c) •a**®*'* 

♦ v tfe* iS f jj - sk m%*r& Ms® t>S.«aasa m* *«■*- 

turn £ae& 2 k/* 5 '•* 

*i»i *»«•*«* tamlls rl«*» ’-» «* stritua »t S5 * 

ass-ASS: £ 

iw * 3NM? Mi 2* imiea i t r'ls-fe^ 

lb* ^ W* i-.wmmu.fc* 

«tta4*r4 -f fcfe* t*** 811 * *** 

U : . y {f -♦'****«>'• fa* .-.vHWFtV ?t tfi '.*&&&& l : - 

*** it ***"»**• tto» >t 

,, ...tiH nij« lh& '»f MM* *<*»!#• *•■* »** 

S a t?!^: 5% r»aSl^» 1«0 - too •«•». b*si«* UN 
*«h ***• a & 4 6»i» tut® 

i&ymv m& un ts# m*v* **» >t» V® 2S* „h 

“S 5 SOT 


*,f * '■# •»«* •»* *?* Static 

in t&g Usw*’ &UF11-©- ■* 

4$P?e«& t§|. 


. ^ irtS^^rS **• 

u M i fa . •««■* *•*-*»»• , t*"f*s 0 !’? i • 

s*as tr«w w i*4ir. «... 
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&)# Im into 9&p%. wtmr® tm im ita 

vta#** off tM torll# aw# a£ -tit# $$$&& tte *$;& img&r* 

tit# oX XOO * 300 &s#t#r# sup# 

ui tta arta JW to 60 © %ix\m 

mi fm# torile I #!«&$* tm toteaaas s*f tm staiict#* in 
fct» of 130 -* MO aotow %% kigtar Ites X» tfaft «*#» 

-sf 'tm Wi« - lawtotoa ta$WMi«a« 


Fij&*sy .$ » ^totritafeiata af Us® M#M&& t^imtsin 
Hi# eig»@m#aHN&i@«& lii tm aifimiim 
i>mrt of tM fmitUi 3 e«fcj&* 

a - i«- tm »#& *iti* tm #»x<£ mtewtaXot# 
la»r&i k * la tM &r#& vttiKHtt tm ##£0 
iatamutlta* la$w« 

I ~ s^r# tta» 500 m%/m 3 i S »00 ■*> too a®/ 

/« 5 j 5 ** i#&& item 000 mg/m$* 


Tm to^aymiatatat &f ttn« *tw&u#$ in ® #i t& 

Us# i-swr ar*a ImM 1 # wry olljjta sr ait#** 

pHii’ xamrmptikm mo tm tiam tm $i*aigtak to 
mmdi tig* »itli tm la w tm# its atsaaawtta 

ffltls. tm Wnlfc&tstg Of tm «M totowtalat# la iM 

r#$is>s*s . 


I 


wf && mtiwiar Oifiortat ata?*# taristto to tm wrtto 
#mi Oi#teitatlo& # 1 " £ta!&ta** 1 # tm wra m.tm« of tte to **• 
Sto* ixi vltim. tm ta^^Wtar# i» »tai»£? w$*sn 8#4 vltli tm 
0 (SH>tfe *»4 a&MX at tm ataatan #f mo ** 50 © aotwa it 
mum § - xo* e* 


to tm mme* %y mb* 

*feia* t tta fclaMOM to f#m lO *• tS »t#» 1 % 

to tat tli^tif ln#p^»toag t#l #4Ttar wwtttog it# aolaa 
at taotta #f 5 ® t# 100 att¥&*» apte top i$Xta 

tk# S#]|lttU 

At nimttim tta oMtalty aff tta mlml# to tm rarftoe# 


13 
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is* 4**© to ils# rla* frass» tf*t 

‘fttp-tli i&yfe&g tm mrl ossss fei&t^^lAglft c*u» 

gsatarst &m& 

T&* sae&n, u^rssis of tfc* ¥&%&$** &f 

gwra^io 40 00 1 4 ,3 tusv'jI« eoMit.iw®0 *&*&«&©£«£ tM 
•i*ealfttt9fi *na an*.;**# :4 s tfeft t&& ^jrf«e© 

!££?#?» Si'* 5 # OOt &l*g*fMnift «H«B*8ti* 

Tbs *&&*-««© of its* fo-^4 isaii<*rsi*l& is u»t tea $>/ tm* 

’ te4 O* *&€ |w>v 

l^i a ^m^Xi r^^ertj? af $ls# pl*mk.tn® u efe4urc*t*£»~ 

inttfs for tm c^hm? mrm&- «af tfe» ftmiric i ; ;*©»ta-£ 

&$ - ft& a , or it** i&tituti®* ssmr® £f*$ 

wm«»i «r tm •mmr x# wi^ vn§i« -aiv ^a tn© 

g.>a# »f £&© 4i*#rgpi®* tm himm* of t&s- .. 

U a®ft£& l$fti)» 


r 




'is $&h fiw the gppwis&l «f fcti© &s*&c»ra$4 $o«s4i£ioa of 
tfes ol&akio;* **i? in tm l»«ll MUM* 

la t&& * 4*§&$r • <&***•} iu ilia gu&*£&ate 

esns* i^g# <pa«t*ti*<i #f mmtflm&tm m&mvtX&m far f.^4 
£&& «****& ^r^istiag mhl&flw icmMts* 

sri&t&iu#, scir4 himnX&mm &m&i * * 



1 ^ Wst ©mil «*mtttftia© t&# f*»- 

»ti»$*4 e^*u€4ifcsa stag® aa4 a**©# m fat# iw&gts $& 

4feMMd fti©?*** Jwlftillft fey ftfefc mlMH 4M* tl&« 

F&B«*Ssfcsra a£ £fe*r Baring &**» tfedft 4lSsstnt t» X«« is- 

Met iaten* iv© in f&U, jnnit INMN*** Mttlag t« of tto wiet*r 
s &f tm plms^tmm % m&m&t ia tus- 

#«^ya of %m *&i*r Its %.&&%&%%$ s& 

mMimmm in tfe® mpmm* mmt#m t&i% in 

«*% l®m Ajbs« «M ariMilM tMfi« sttli mlvft 

sttesr s^jsysnaanii^ fisti 4fc^dt ssttW ftsfe* 
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rrtnwm ttt> of plMttm In Ui 

¥*wss i»i xs>- - Juls- 195> cristate was ssat 

u « JSZSlS&m If «•-»*. .rf «****« *»<?•««* 

tuatt) SJBsa ft*# ap**J*aa# i;** aattw* l» tfe® aft**** 

&a»4s'®<i**®0S® f ** in totf/nmt it wa® asly i»s> x{i*e.ja*»w 

aiuasetar* w>A U aaptaaftw# «s wall •* i* **?*** 
all ■’Muss' tfea a»Vrtw*H ^aaaatity %<*• «A»lrwi*.w» 

cniistnamitT «*» !«*■* tfci* «» apaelatta ««*►** «»swi”* 

flgir • ra&asteifctti* p *&&&%&& *■« &*** ym*** 


«^oif its® v ? a$*to c4' fcM 
mim i«m tfr* lM«e«*l 


l$&3 §O0»I^O 




*£E££lf 0 * tSO-S*) 300 - M0© *50-500 


fte». i» #ps*iwg feiasflfcsss- of tb* plartrtaa l* apjspeai- 
artftly twi«« lw®*r «*a« is *«*■*»*• 

C»i8.0jp*tew(r # 1955). 2a (»*Jr - 4»«s®) tas wrwa*^ »>-■>• 

of aaapUafctoo 1® ih« «m%mi t*f •**."* **** 

etmtm «f a - 199 ■©»» «*®» w tmjm •, 

•®.4 of tts ssmmhkp (in itugwsst - fsajs-t® ) it e®s* t J 

3*6 «iA?* 
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tot *n4 -«>f ~ *mm tm to* w&t&m 

witto tot tmi&mt&m tost* y* e 

mm&* ■$£- to* wmt&fgWm silnifH iUiit&te** la 

JUafewtt ~ gs&£& &*««&«£*& 1 .&a*. fcfc#- i jud 




&$§**% - st^tototr^to# is**® «fgi'«sgi&X4@& *r te«r 

toa tows &mn *»>©*»* #f rnmwmlmthmM af to# ^tsptot*ki3?i 
nsttotci at i&ts tia@ -fc«*s* fcii# r^st sf toattetiuu 

& s>f tot (toitfiy 

ttoito* istoruc} *?#$ 8#to#*i$ te4 ifo- 5 $*f ttttow 

tsagitot* it? t&# gs®* pf #f tin? tot*« %iii£ 

to# Mitn af 3Lu:^#=i-?* Bl? is ss tifl^wsswa#* 

h$ to* autiag &£ Urn mtmtz L® tm 

'^f t'^mti-w -’f tins uttftra (Figaw* j}» 

fii« wtatoM 4* it totr %%B%tm®n$ t$ tm tmt l&m% to* 

af MW Jfcftoil Juii* 4K-l**fc yjfcjWfag.^ S%< iieel s»m.\ at aw* 

tsptfci mtora «£ to a&?toto«tor# «>mrt 

of to# tat if a, * a**4 A ague t - ,.#t=^r to* s -«&»*«» 

£toe# *m to* fcat* M^l^sgieeX ##$&&*< far 
tm&m $xmm at wi« totitwi*&» tam*& af wl*&4&g» %& 
M£lQ&*n% (aag&rs**. liJS) to# warier #JT ttm 

ig siQtrif^t a waitt*' sf ti^lsgisai 
itas«i ta**#* tint ftffjl Mttttae&tsi af to# SttTftt* wator 
ia »3£i#8fctt& is> to# toutotra £*#% #f to# zm vf Mi « # 

is ^ -tto tow t*m%m ta^#»' ■ ta©#- 

la xa tto pf 

tto &m iff aapar* :vt tmk^ plato to^r iWr-s$®ki 9 1^1/* 
a^wsi^scaira^ i9^)# tto esM Curlie at tto ^ 

m$ - toatrii»i5ig < + f J’w*# l>f %to toto sf L+ &» 
tot ^ tto #«uu8a t-to (is tof * toss) it toton is 

Wm mmmi $t*m if to to^ito ia-tas* u^ 

- 4ul^) sis tto fiwttora torlag B«a tto 

Uto 4T (aaa^ito ^ tto tots ^ 

trii5^to4^)» js. 3 ito- a atorp aatoasial towas# 

tto plMMtetva m&xm mrl imr la tot inrtoi?® sms # 
l^atofttor itote tottor to tot ©s*s*to* H#» to 
tot wm tot totdya tor «£ tot iw-is^ S«a la a#ttotr 
to tto totossi* toil# ia tot wm sr tot 

to tout© tut fto«t.:;m at tott ttot to tm its tiwatr ttoge* 
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tbm in Vmte few* Bmmtoim 

In tfc» awrf*®® «a<t ieav® «<*■• ere** 

? JnTSSim^ « k* •*• *•**«. 

^ with 

•*** ^ ttae flae * 
_ jgj£ ^ 3 SJ'ii 1 ® 

”"L^Sw TEyrtMr T*»«»« a * ffiSsI Ss*ii*>*lin* is Aji-rli * **r# MK * V 

W la «fc» 9*ri« ** 2S «3 m ££tlSi tHa^batk a«4 

fc&ftga sr®ffis> U *lea &he blalO|sJc*l sa»»ae. 
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